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Preface 


I( IS a foolish thine tu nuke a lone prologue, 
and to be short m the storj it«c!/ 

2 Maccalifcs 


Thi> book 13 inJemloJ for Ihoe who, 
rcalieing the important place which plastic 
^un:cr> hL> aitainol in the pro-^ution of 
modern ^iirgicil therapeuM'-, are desirous of 
appljmg more underbtandmglj its pnnei 
pics, practices and m«tur:> in their «hil> 
work To the CTj>erl it ma> prove, it js 
hoped, to lx* a source for Itetier o\er-.ill 
presentation of the \ast ficM of plastic sur- 
Rcrj to hi« aides and students 
Of all surgical speciaUtci. pl.V'ttc surget) 
IS the least standardtreil. most rife with un* 
settled problems and fertile with proccthirrs 
ihft’icult of general application. This Js <ml} 
inspiration to research To stimulate mdi* 
\iduil thinking, where two or more proiw- 
sitions are offcrcil b) authorities In the 
volution of a problem, a certain amount of 
djsciisslon is risked— primarily for the in 
iclleciual RUidince of the stuilent. ami al- 
waj'S with (he aim of cmphaslring the 
weight and the importance of surgical prin- 
ciples In the evaluation of problems In this, 
an> test on plastic surgerj must deviate 
somewhat from the time-honored ritualism 
of the general surgicil lest. 

The book is divided info three sections 
for practical as well as pedagogic reasons. 
Language, problems, methods of approach, 
preoperative management, procedures and 
postoperative care in plastic surgery differ 
so materially in details from those of gen- 
eral surgery, that it seems pertinent to 
common understanding that they be pre- 
scnferl in a manner at once understandable 
to the neophyte, as well as practical In ap- 
plication with the expert surgeon 
Section One, on “Principles,” is written 


with the puriHr>e of mjtximg a p<-dag(> 4 R 
pitlcrn mtfi the Ija^ic approachev to pl.ivtic 
surgcfj' It iv ver> difficult to overcinpha 
site the value and imjxirtantc of principles 
I or that reason certain onc> are rciliscussctl 
in more than one chapter Kcficjiiion, like 
the siimnnlion of sfimub. Ix'.irs fruit in 
teaching 

Section iwo on Problems in Plastic 
Surgerj I* deemixl outstanding!) ncces- 
var) for two reasons The subjects trcatwl 
therein are iiiliir the Ixisic difftrentials of 
concept and practice Ik tween reconstructive 
and cxci'Kin <1 stirgor) or ihej are m a state 
of flux ami incompleteness because of the 
relative newm-s of the sjx'ciaUv The) re- 
main, therefore, fundamental problems in 
vurgcrv and should lie s(> pre'ontixl to the 
student in the hojx* of stimulating rr«earcli 
m. and apprr'CMtIon of. the stdl “unfinished 
business” of stirger) The latter, from a 
petfagogic standpoint, is too freipienUy tie- 
nieil the sluilenl lie is thus Ictl to lielievc 
that the ncquiMiion of an M H degree, b) 
some strange trick of fate, makes him the 
fortuitous posspsvnr of the last answer to 
the m)'5terics of man's IwmIiIj misfortunes 
aiwl their ablation by (he simple process of 
separating the pithologic from the health) 
remains — via the «calpcl. 

Section Three, on “Procedures,” is in- 
lendetl to illustrate the application of the 
principles discussed in Section One, with a 
view* of la) ing emphasis on such procetlures 
4as tare fundamental and of greatest benefit 
to surgeons in general It is also (he purpose 
of this section to present to the stuiient 
suflicient material to indicate adcquatel) 
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the \ast ^cope of general plastic surgery 
\et, not all the highlj technical procedures 
in this field are included, becau-e the> are 
ultimatelj of interest onl> to the expert in 
the 'pecialtN Again comparativelj little 
space 15 given to such important facets 
in thi3 work as the harelip, the cleft 
palate radical jaw surger} and the mak 
ing of prosthe«es which are adequatel} 
covered in texts devoted entirel> to these 
subjects 

Much of the thinking feeling and mental 
proce^'ea emploved bj the expert have been 
formulated according to plan and reduced 
to common denominators The attempt at 
the reduction of the principles, the prob 
lems and the procedures in plastic «urger\ 


to a common denominator has necessitated 
redelineation and authorship of certain pre 
seniattons not ordinarily clarified in texts 
on plastic surgery Chapter 3, Personality 
Types , Chapter 6, Physical Examina 
tion” (Particular Examination) , Chapter 9, 
‘Diagnosis’, Chapter 15, ‘Original Re 
pair , and Chapter 21, ‘ Surgical Geo- 
metncs” The«e and others have been 
authored m the humble hope of elucidating 
perspectives peculiar to this specialty, with 
the ultimate aim that the book may be of 
pedagogic assistance in the pre«entation of 
the subject of plastic surgery 

It is thus that the intellectual possessions 
of some become the practical armamentaria 
of manv, for the ultimate benefit of all 


Consider that I laboured not for mvself only, 
but for all them that «eek learning 

Ecclesiasticus 33 17 


The Acthor 
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1 

History 


The Jitstorj of plastic Mtrgm nnj lie 
(hvidctl into four f,rcni cfJochs (t) the 
onctifaf period of reenn truction of mi sin,, 
pan» ns pnciiced h> ilic Hmitus (4000 
15 C) (2Mhc / fcrif'd of isiheiic 

correction of tltfacimeiits deformities nnd 
defects (2000 II C ) (3J the orcilnital 

period of nbout 200 II C ns recordol b> 
Cclsus nnd (nlcn to ilioui \ I) 1900 is 
influenccil hj the linlnn> lirnnca an I 
Tn{,liaco7xi the I renchmcn Koiin (17b0 
I8i4) KcNerdm ( rhc«ts of l^69» Du 
pu>trcn (177'^ IMS! theGcrmms Dicffcn 
bich (179» 18471 son (inefe (1788 1840) 
and (4) the uni end period of >.cneril 
plnsiic si3rt,er> which might lie <htc<l from 
the porioil of World Wnr 1 wlien the idin 
of the reconstruction of the hiinnn form be 
enme 1 pncticil concern of genenl mieresi 
The prolnbihl) is (hni the idea of recon 
structjcw) of (t sue deformjtiis and llu cor 
reciion of Ixk1iJ> defacements as well as the 
desire for Ihc improvement of ihe dcfccine 
human form J> xs old as our civilization 
The Hindus of 4 OCX) j ears ago impre^se*! 
I)> the pulilic nuisance of manj noseless and 
earless humans the result of punishment for 
moral disobedience (still practiced in the 
hinterland) attempted the correction of fa 
cial deformities and defects bj some vague 
process of gluing tissues to the affecterl 
part Their success obvioush must have 
i cen rather meager but the ncerl for such 
siirgerj f ecame recognized as a «ocnI ad 
vantage rather than a functional necessitj 
or psj chological problem 
The PgsTitians of about 2 000 jears ago 
on the other hand actuallv practice*! certain 
esthetic surgical procc<lurcs upon bps chin 


eirs no e an I the human bni't Scant rcc 
ordN arc to lie found of their surgerj 1 1 
cau e It IS said (he> wire vtr> jcilou> of 
thiir irt iml so for man> ceniurti> little of 
It was brought to the Luropcan continent 
I he occiilcntal jicno*! of ph lie sorgerj 
IS dated b> mo^i historians as lieginnin^ 
with Col UH who livwl m the first ccniurv 
after Christ He is the first one to have left 
an) moft or less reliable records of the prac 
net in his time In his Pe he Mcdictna he 
<loscrilx> corrective proceilurcs upon mull 
latctl car* cvclnN no es an 1 1 reisis Galen 
who followcil C clsus in ihc sccoml cenlur) 
after Christ most c!i.finiicl> performed op 
erationson the human form which we lodaj 
rifcr to a> esthetic procwUircs He describe*! 
certain of these operations m some detail 
but does not anywhere mention Celsus al 
though It is presumetl that he undoubte*ll> 
must have bnovvn of the work of the laticr 
IlistoncaU) such proccrlurcs were not 
only practiced sporadically and confined to 
a few men but could not withstand the test 
of lime for the obvious reasons that there 
was no anesthesia a«epsis or any of the 
modern amiamenlarn which make such 
surgery consistently reliable There was 
another formidable deterrent peculiar to 
the limes which was the official lack of 
recognition of the surgeon The latter was 
considercfl i socially inferior individual and 
a sinner This in fact had great influence 
on the development of surgery in general 
for centuries lo come Any deliberate viola 
lion of the human form was considered a 
mockery of Owl and was forbidden by the 
church No gentleman worthy of the name 
would therefore dare to become involved in 
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the open practice of any form of surgery 
least of all the surgery of form 

The influence of social customs and prej 
udices upon progress are but a recurring 
theme felt to some degree m every age 
Dogmas of course not only affect surgery 
but life m general 

Furthermore during the time of Celsus 
and Galen certain deformities and injuries 
particularly m the male nere considered as 
Signs of strength and distinction in man as 
a warrior The pride of the nineteenth cen 
turj German in his saber scars and the 
Heidelberg cheek was only a projection of 
old beliefs 

^^oman even after the period of Celsus 
and Galen was still looked upon as merely 
the repository for the sperm of man and the 
outlet for his sex hunger This was a social 
heritage from ancient tunes when she for 
convenience sake was rated somewhat 
above the domesticated beast The element 
of beauty was a prerogative of the man as 
was evidenced later by developments in 
Greek art Consequently woman continued 
to «efve the one important function of re 
production Two outstanding historical ex 
amples of this are the \ enus de \\ illendorf 
and the \enus de Laus^el (Figs I and 2 ) 

\s with all «culpings of women of the day 
the faces in both instances are deliberately 
hidden from view by stringy hair in the 
case of the Laussel relief and by contrasts 
m the \\ illendorf sculping because facial 
beauty was but secondary to womans func 
tion as the incubator for mans prt^eny 
Her appeal resided not in her symmetry 
and proportions but rather in what we 
to<l3y might refer to ns her misproporlions 
flecau^e the«e to the ancients spelled fer 
tihty they were accepted ns the primarv 
Signs of feminine desirability if not the 
evidence of contemporary beauty Conse 
quemly lioth \enuses are repre ented with 
face almost completely hidden breasts 
hanging to the umbilicus enormous thighs 
(the cradle of love) huge buttocks which 
were considered indispensable to the whole 


sdieme of things To emphasize her im 
ponance as the serv ant of man she w as pro 
vided with large feet looked upon as evi 
dence of the good tiller of the soil This she 
incidentally had to be in order to help guar 
antee the earthly necessities of life under 
conditions which probably were not too 
adequate at best 

The rise of Christianity seemed to bring 
more dignity to the incident of being a 
woman The establishment of the thesis of 
original sin made secondary and exagger 
ated physical signs of sex and virility a 
rather undesirable possession m the eyes of 
the church This undoubtedly had much to 
do with or was at least partially responsi 
ble for woman s takm„ greater pride m her 
physical appearance and proportions The 
aim and the custom developed to approxi 
mate the symmetries and the proportions 
of the \ irgm Mary 

As a result the desirable woman became 
the virginlike woman and the virgin be 
came the ideal woman The sculptor s coun 
lerpart of this tvpe became Aphrodite 
Because certain rules of sculping and paint 
ing were also laid down by the church about 
this time which incidentally were entirely 
opposite to what had been the custom 
before woman became a more symmetric 
creature and the proportions of virginity 
were made the ideal of her physical being 
Hence the age of \enus de Milo (Fig 3) 

As for man the church held and decreed 
that he should look less like Adam and more 
like Christ the symbol of spirit rather than 
of flesh So the warrior with his pride of 
scar and other evidences of brute strength 
and virility give place to the tiller of the 
•soil and the God fearing one 

Parallel with this as late as the beginning 
of the thirteenth century Pope Innocent III 
declared that no pnest deacon or any offi 
cial member of the church must ever per 
form any surgical procedure since it was ^ 
violation of the human form and a mockerv 
of God 

Consequently Tagliacozzi Professor of 
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hjc 1 JLf//) N<nus <le WillerwlorC lltc o( $>^0)010 anti bc’iut> of a prc- 

hiMonc era 

Fjc 2 (li/ffi/) \fnu< tic Lau<.fl Has fcjicl m limcMonc m JJorrJognc Inncp 46 
ccnlimctcrs Jill ( I fom / lnt/ifa/>o/ 0 g/r) The sjmbol of «) mmerr) antj of anaenl 

time« 'sole emphuis on of pm-creatjvr \Iv> tle^mphasjs of face 


Xnatomj nnd SurRcrv it the Lmvtr'.itj of 
Ilologna rc«pectctl and idmtrctf is he ins 
for his surreal skill b> order of the church 
was cihumptl ind burjwl jn stnnRc proun 1 
Ml his books were orderetf burnetl because 
his works were conMdcretl lo be the met! 
dim? w ilh God s handiwork Ga>pir TirIii 
CD 22 I who Incfl lieiween the jears 1546 and 
1599, IS frequcntl 5 referred to in merhcil 
literature as (he Fithcr of the Ililnn Ren 
aissance of Phslic Surperj The profession 
was citremely slow m acceplinjj the «pe 
ciahj of plastic surgery into the profes 
sional fold — onl> as late is 1941 in this 
country though somewhat earlier on the 
Continent U took three crusides to bring 
the Oriental and Egyptian knowledge of 


phslic surgery to the Continent ind two 
world w irs lo fulU iwikcn the profession 
lo us nnining ind u efulness 
Not until iboiil the middle of the nine 
Icenth century were men like \on Gnefe 
hioffcnbich I isfrinc ind Cirpue able to 
penetrate the prejudices and the darkne s 
of the age and hcgin their individual but 
dchbente efforts at the ipplication of sur 
gery to the reconstruction of the ilefectue 
human form This was followed b\ Re\er 
dins free transplantation of bits of skm 
and the foundation of the Irench school of 
Plastic Surgery Plastic surgery as such was 
nevertheless still confined to the mmda and 
the hands of a very few surgeons 
With the publication of Reverdin s thesis 




HISTORY 



Tig 3 Venus de Milo The basic pat- 
tern of the modem iioman emphasizing 
grace, proportion, sjmmetry, and effi- 
cicncj Note particular emphasis given 
to head, face, neck and breast 

m IS69 on the lran«plantation of bits of 
epidermis, began an era in plastic surgery 
which IS seeing its greatest development 
toclaj . parlicularlj in the United Slates, and 
mo>tl\ from niair’s “split graft ” 

Efforts at the free transplantation of skin 
continued with relatively partial, if not 
meager succe^s until the beginning of 
World War I But from a historical sland- 
point Reverdin’s attempts at the free trans- 


plantation of tissue completed a cycle of 
evolution dating back to the time of the 
Hindus who attempted to “glue” com- 
pletely severed parts of the human form 
back into their original position. Coincident 
with the completion of that historic cycle, 
important collateral developments in the 
world of science m general began to make 
telling contributions to medicine, which 
after a few decades led to a new epoch in 
surgery. 

Although it would be unfair to attempt to 
delineate the beginnings of the universal 
period in plastic surgery on a purely chrono- 
logic basis, in general it may be said that 
this period in the development of plastic 
surgerj’ began shortly after the turn of the 
twentieth century It is the era in the de- 
velopment of plastic surgery where the free 
transplantation of tissues became more-or* 
less common knowledge 

Notable contributions to this phase in 
the development of surgery were made par- 
ticularly in this country by Blair, John 
Staige Davis, Ivy, J. B. Brown, Padgett and 
others (Fig. 4). In fact, the influence of the 
French school of plastic surgery beginning 
with Reverdin, has overshadowed all else 
that has gone before and much which has 
come to the fore since Paradoxically 
enough, the work in free-lissue transplan- 
tation as established by Reverdin (and 
popularized by Blair) has overshadowed 
certain other contributions to reconstruc- 
tive surgery made by those who followed 
Reverdin. This in contrast might be re- 
ferred to as the Physiological School of 
Plastic Surgery in France. The men after 
Reverdin, perceiving the shortcomings of 
the free transplantation of tissue, as well as 
the dangers of the so-called Italian flap, 
found greater advantage in the rotating 
flap, sometimes referred to as the French 
flap This, though the most physiologic con- 
cept of repair, gained little favor for a long 
time, undoubtedly because of all methods 
of reconstruction it is one of the most diffi- 
cult to visualize and exercise It needs great 




Fig a {Conttnucd) /c//) Sjr Harold Gjllies (London) (Top, r$gfil) Sterhnfi 'E 

Bunnell (Bottom, lejl) \ H Kaxanjian {Bottom, right) Professor Francis Bunan 
(Prajme) 
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surgical resourcefulness imagination and 
experience 

Repair by contiguous and rotating flaps 
as ad\ ocated by the late I rench school of 
plastic surgeons of course has certain 
obvious technical and operative limitations 
Not all defects can be reconstructed by the 
use of contiguous tissues either because of 
the extent of the defect or the lack of the 
nece‘!sary amount of maternl collateral to 
the defect \eophysiologic methods such 
as free grafts and single pedicle flaps from 
distant parts of the bod} overtook later 
French medical thought and led to the 
easier and more universal acceptance of lis 
sue transportation and transplantation The 
influence of the latter was particularly tell 
mg upon the development of plastic surgery 
in this country 

It was only natural that the mechanical 
genius of America should sooner or lat'*r 
conquer what difficulties vet remained m 
the mobilization of free skin in more useful 
and practical amounts than had been done 
heretofore 

Vilray P Blair devised the graft knife 
and the suction box \\ ith the invention of 
the Padgett dermatome the free graft a 
child of Reverdms Greffe Epidermic 
became synonymous with plastic surgery 
In reality the dermatome may be said to 
have been a greater contribution to the 
armamentarium of general surgery than 
pfasTic surgery' itself far the free skm 
graft is ultimately of incidental import to 
plastic surgery On the other hand it is in 
dispensable as a particular form of surgical 
therapeusis The work of Bla r Brown 
Padgett and others in connection with the 
popularization of the split skin graft will 
go down in medical history as an immense 
contribution to surgery m general 
It look a world war to awaken the occi 
dental world thoroughly to the possibilities 
of plastic surgery This applied particularly 
to the English speaking nations With the 
publication of his Plastic Surgery of the 
Face in 1920 Sir Harold Gilhes an Eng 


Iishman established an awareness on the 
part of English speaking surgeons of the 
importance of the surgical art It was during 
World War I that an essentially Anglo 
Saxon nucleus of plastic surgeons was 
formed on the Furopean continent Sir 
Harold Gillies refers to this event m the 
preface of his text as follows 

Further with the arrival of 'American sur 
geons m 1918 under Colonel Vilray P Blair 
M R C U S A our wounded had call upon 
surgical skill from the whole \ngIo Saxon race 
Each surgeon had the assistance of one or 
more colleagues from the New W orld to their 
mutual advantage In this connection the 
work of \alad er and Razanjian in France 
has been of great service m the improvement 
of the treatment of jaw wounds I am in 
debied to the former for many photographs 
of the original conditions and to both for the 
stimulation of their work and for much kindly 
encouragement • 

Among many American colleagues Captain 
Ferris Smith has shown himself the most con 
structive critic the author has bad the pleasure 
of knoTing He was of great assistance in the 
preparation of the early proofs of this work 

Besides those mentioned by Gillies others 
like John Staige Davis Sterling Bunnell 
and Robert Ivy brought back to this coun 
try the stimulus needed to awaken ulti 
malely the American surgical faculty to the 
possibilities and the scope of this type of 
work W ith their relatively meager begin 
xujcgs these men have definitely developed 
plastic surgery to a highly respected and 
useful level Their work will always remain 
a formidable part of the history of American 
medicine and surgery 

The stimulus given by these men to 
surgeons in general is best expressed by 
\V Arfauthnot Lane s words of introduction 
to Gillies text Among other things he 
states that 

It IS not sufficiently recognized how readily 
the skill developed m th s branch of war sur 
gery IS direct!} applicable to the relief of dis 

♦ GSlies H D Plast c Surgery of the Face 
London Oxford 1920 p x 
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to rcmo\e the di'^fipurcmenfs produced b\ de- 
•structue di5ease or violence or to remed> Ihe 
deformities of congenital malformation The 
results obtained ith «iuch cases w ithin the last 
half ccniurj are among the most satisfnctorj 
achievements of modern 'urpery* 

On June i 1946 John Staige Davis in 
his presidential address to the \merican 
Vsociation of Plastic Surgeons Toronto 
Canada (Plastic and Reconstructive Sur 
gerv Novemlier 1946) bring'i the thoughts 
and the hope:, of the past to fruition in the 
following words 

In World War JJ plastic surger) as a gen 
eral term was used for the first time m onr 
meilica! militarj tcrminologj instead of con 
fining Ihe subject to maaillofacial or facial 
plastic and oral surgerj as had previousl) 
been done This on the surface <ecms a minor 
matter but the change was made onl> after 
the expenditure of much bloo<l and sweat The 
field of militarv plastic surgor) extends from 
the top of the head to the soles of the feel and 
Its object IS primarily the restoration of (unc 
lion and comfort and ircidentaflj the im 
provement of appearance 

WTien we cnterccl World War I there was 
total Ignorance of plastic sufgcr> m the medi 
cal corps of the armed services of the L S 
but it must be said that even in civil hospitals 
and medical schools of that time 1917 the 
appreciation of this branch of surgery as a 
special subject was also totally lacking 

To sum up in a few words I can say with 
out reservation that the wounded serviceman 
in World War II who required plastic recon 
struction has been belter carcil for m almost 
every way than he could have been in World 
War I 

The superb results obtained in most of (he 
armed service hospitals by the trainctl plastic 
surgeons and by the younger surgeons under 
their direction have been among the ootstincl 
mg triumphs m the surgical annals of World 
War nt 

•Buck Gurdon Contributions to Repantive Sur 
gerj in Its AppI cation to the Treatment of Deform 
itics Produced by Destructive Disease or Injury 
Congen ta! Defects from Arrest or Excess Develop 
mcnl and Cicatncial Contractures from Bums New 
\ork D Appleton & Company 1876 

t Davis J S Plastic Surgery in World War I and 
in World War II Plastic and Rcconstmetive Surgery 
1 2SS 1946 


It IS through the efforts and the accom 
pJishmcnls of such men as mentioned here 
tofore that plastic surgery has attained 
the dignitv Status and recognition of a 
major «tpcciaUy in 1941 What the future 
will bring can onlv be surmised One thinr, 
IS certain with the advent of new and more 
specific chemotherapeutic agents belter 
V.novvled„e of the gcncMs and the nature of 
neoplasia a greater awareness on the part 
of the public to preventive medicine in the 
future appendicitis cholecystitis ropira 
tory conditions liver disease and a legion of 
others will become as rare as typhoid is at 
present To quote Morris I ishbem Only 
cardiova cular conditions will remain the 
most significant aspect of medical prac 
lice ^ To this 1 may add people will con 
tinuc to meet with accidents and injuries 
as a result of more rapid and mechanical 
living if not the endless recurrence of war 
and a certain percentage will always be 
born congcnitalK defaced and deformed 
Hence the future of surgery is m the mam 
one of form and function more so than 
disease The future hold* greii promise for 
the Surgerv of Repair m contrast with the 
past which to a great extent has been the 
age of the Surgery of Despair 

ItniLIOGR\PH\ 

\ufncht Gustave The development of phstic 
surgerv in the United Slates Read before ihe 
Thirteenth Annual Meeting of the \merican 
'Society of Plastic and Reconstructive Suigerj 
New Orleans Louisiana October 16 1944 
\ufncht Gustave The development of plastic 
surgery in the United States PJast fl Recon 
struct Surg 1 Vo 1 1946 
Reck J C Plastic and reconstructive surgery 
about the face and head — then and now III 
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Rlair V P The masiHofacial servace of the 
American Army in the War J AMj\ 73 32 
1919 

Buck Gordon Contributions to Reparative Sur 
gety in Its Appl cation to the Treatment of 
Deformities Produced by Destructive Disease 
or Injury Congenital Defects from Arrest or 
SFishbein M L Personal communication 
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Physiologic Considerations 


Modern surgery means physiologic sur 
gery The physiologic perspective in plastic 
surgery poses three questions First t\hat 
IS the relationship of surgery to trauma? 
Second uhat is the effect of transplantation 
upon tissue biophysiology? Third what re 
lationship does plastic surgery have to the 
integrity of the individual as a psycho 
somatic unit’ 

SURGERY AS TRAUMA 
Surgery is trauma That unavoidable and 
incontrovertible fact should be more ade 
quately stressed in our teachings Upon 
that principle must be based all surgical 
thinl mg and procedure (Fig 51 
The implications of trauma be it surgical 
or accidental are of great moment in plas 
tic surgery because the very basis of the 
specialty is the correction of the untoward 
results of trauma The practice of utmost 
meticulousness and physiologic caution not 
always possible in other forms of surgery 
becomes the sine qua non of plastic surgery 
Thoroughly meticulous procedure can 
only be practiced consistently in selected 
operations The major proportion of plastic 
•mrgifry innA swHTive airu’ of ntxeif 

sity technically controlled thus becomes 
the only logical form of surgery Through 
choice design and meticulousness it sub 
stitutes the results of minimal trauma for 
the consequences of major trauma which 
are always more telling and therefore less 
desirable Hence the plausibility of the cor 
rection of one kind of trauma by another 
that is the correction of accidental trauma 
by surgical trauma 

The surgeon s disregard of the fact that 


surgery is trauma coupled with the lack of 
understanding of skin as an organ fre 
quently leads to unphysiologic procedures 
with undesirable functional after effects 
^lethods of dissection at times resemble a 
kind of design in laceration and the closure 
of operative wounds is not always much 
sujierior to ordinary basting Skm incisions 
are frequently executed as if they were a 
kind of nuisance hurdle to be negotiat».d 
with dispatch This is inconsistent with 
physiologic teaching and thinking 
In the last analysis surgery is but a senes 
and a succession of incisions and closures 
There is no physiologic premise which will 
substantiate the incising or the dissecting 
of one tissue with more consideration and 
kindness than another Unless this principle 
IS fully understood all operating literally 
becomes traumatic surgery 
The physiologic interdependency of one 
tissue upon mother is of such an order that 
excessive trauma to one will unavoidably 
affect Its neighbor If the incision through 
the skin IS anything but a planned decisive 
and accurate sweep to a calculated depth 
It will prove to be nothing but a succession 
*71* or juiisr wibvaV wnV rcSfoiY or Ah? td? 

stniction of not only the cells in the line 
of the blade but of actual masses of cells 
surrounding it These never can survive the 
ordeal of healing and will at best result in 
the accumulation of masses of fibrous tis 
sue which will ultimately affect the integrity 
of all other contiguous tissues The masses 
of devitalized tissue the result of repeated 
attempts at cutting not onlj result m 
fibroses but contribute greatlv to the post 
operative troubles of the wound including 




Fig S’^ Unavoidable surgical trauma {Top) Necessary and unavoidable dissection 
(surgical trauma) in enucleation ol extensive tumor ol right parotid (Bo«o»j left) 
Healed compound fracture of left leg illustrabng unavoidable excision necessary 
{Bottom right) Excision completed on bloc Note clean and precise skin edges and 
smooth dissection of deep tissues 


Fig. 5B. Superfluous surgical trauma {Continued). {Top) Tj-pical hypertrophic scar 
due to tight sutures. {Center) Pressure sore (right heel) due to cast. {Bottom) Manipula- 
tive compound fracture (right leg) due to rough handling of simple fracture, resulting 
in skin perforation by proximal fragment. Condition as illustrated was of 18 months' 
duration; inexcusable trauma (see Plate 14). 
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central nervous system undergoes irrqa 
table and irreversible disintegration The 
transplantation of such tissues from cadav 
ers would seem to be a questionable pro 
cedure 

For the same reason the direct transplan 
tation of skin from cadavers (necrohomo 
grafts) after the lapse of about 24 hours 
can hardly be looked upon as a judiaous 
pfaj-siologic act The transplantation of car 
tilage or bone on the other hand withm a 
period of time when physiologic integrity 
is still present seems to be a more reason 
able act These tissues being of a low meta 
bolic order can subserve their basic func 
tion even if removed some days after 
clinical death providing such tissues are 
properly conserved after their removal 
Muscle tissue on the other hand because 
of Its physiologic threshold does not lend 
itself to free transplantation as an auto 
graft let alone as a homograft 

The transplantation of entire ;oints from 
one individual to another (Lexer) with the 
idea of permanent results are only other 
attempts at tissue grafting without proper 
recognition and understanding of the physi 
ologic principles which underlie such pro 
cedures Though many things may seem 
theoretically possible if they are unphysio 
logic they remain unreasonable and there 
fore surgically impractical Even if it were 
possible to transplant the head or the hide 
of animal to man it is difficult to see hon 
the ultimate result could still remain 
human These are only a few of the physio 
logic indiscretions and surgical oddities 
which create more confusion in our think 
mg than progress in surgery 

The disregard of basic biophysiologic 
principles when coupled with extensive sur 
gical trauma though it may at times result 
m a certain degree of apparent clinical sue 
cess nevertheless proves functionally in 
adequate because it is physiologically want 
mg Surgery being an evolutionary science 
as well as an art will always be guilty in a 
measure of a certain amount of neosaen 


tific practice which in succeeding genera 
tions will cause a degree of amazement 
Foremost among su^h contemporary prac 
tices for instance is the tendency toward 
extravagance in the use of skm grafts in 
conditions where the tissue cost is super 
iluous unnecessary or too high This applies 
particularly to the use of the so called epi 
dermic and thin split grafts in all manner 
of conditions also to injud cjous autograft 
mg m very extensive burns 
An extensive burn is a physiologic dis 
aster and a surgical tragedy Such an insult 
to the skm an important organ of the body 
results in far reaching and profound physio 
logic disturbance of the entire organisms 
economy In one s anxiety to help a badly 
burned patient if sheets of normal skm are 
taken from the unburned portion of the 
body one may be committing a physio 
logically regrettable act Insult is added to 
injury by further disruption of the function 
of the skin organ by surgical depletion of 
the normal skin This may lead to a degree 
of physiologic invalidism only later appar 
ent when the patient begins to function 
actively as a unit If such a case is followed 
closely after operation — this I have had the 
opportunity to do during W orld ar 11 — 
sooner or later folloiMng recovery from the 
burn the individual finds it difficult to com 
pensate for the physiologic insult this is 
the result of surgical extravagance conse 
qoent upon mobihzation of too much of the 
remaining healthy skm for the purpose of 
patching up a burned body Not long after 
becoming ambulatory such an individual 
will begin to complain of certain symptoms 
of indisposition heat flashes shortness of 
breath nocturia malaise gastro intestinal 
upsets and many other complaints at first 
vague but which may or may not get worse 
as the patient becomes more active and 
grows older This depends upon the se\enty 
of the surgical trauma as much as it does 
upon the extensiveness of the original burn 
Nevertheless these are signs of a general 
physiologic invalidism entirelj consistent 
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genuity and surgical imigination bJtjields uounds viz infection lymph stasis fibro 
the most satisfactory functional and esthetic sis venous stasis and scarring (Fig 8) 
results (Fig 7) This later becomes clinically evident in 

The neophysiologic nature of the single the amount of subcutaneous fibrosis under 



Fig 6A Clinical results with free grafts (Left} Bronzing of epidermic 
graft on medial surface of lower extremity as contrasted with thick split 
graft on upper lateral surface of extremity (Right) Degree of shrinkage of 
thm split grafts applied to lower extremities (4 months postoperatively) 


pedicle flap is further assured by the fact 
that It IS a result of “open” surgery The 
exposure of raw tissue, be it intentional or 
accidental, subjects that tissue to the same 
pathologic changes afflicting all (^>en 


the graft which originated as an open flap 
The evidences are frequent puckering of 
the flap graft, the greater incidence of pig 
mentary changes in such grafts more pro 
tracted time of healing, greater frequency 
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Fio 7 Results vnih French (contiguous) flaps {Top) Split grafted 
defect bacX of right thigh donor site bad of left thigh The patient 
could not sit because of losujfiaent coverage of sciatic nerve [Center) 
After partial excison of split graft and replacement by French (con 
tiguous) flap from lateral a^iect of ri^t thi^ (Bottom) Final excision 
of all split grafted area and reconstruction via French flaps Flap 1 from 
trochanteric region Flaps 2 and 3 from lateral aspect of thigh Flap 4 
from inner aspect of thigh rotated down and laterally Flaps 5 and 6 
advanced from posterior aspect of tbigb upwards 


Fig 9 Author s pm cushion flap (closed surgery) a type oj pillowed pedicle 
{Top) Pm cushion flap of left thigh Note reflectton m mirror Donor area closed by 
spl t graft taken from lateral aspect of thi^h {Bottom) Extent of donor site as well a' 
sue and mobility of pincushion flap The distal one half of flap folded and sutured 
under proximal half Dark line and on flap due to methylene blue Rubber band* 
attached below knee source of traction applied to flap to prevent shrinkage (see Fig 
74 fcottOHi left) In 2 to 3 weeks flap IS unfolded and ready for use 
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the person If tint «urgcrv does not meet 
the phj'«ioIogic and the p-'jchological necdb 
of the mdiNidual as t\ell he will in some 
measure al\\a\*s remain a patient to some 
one If, on the other hand, surgerj cannot 
or w lU not for one or another reason accept 
this per=ipecti\c in the correction of the 
individual’s defects he will in one waj or 
another be relegated to the life of an invalid 
(Fig 11) 

Surgical progress can onlj find its larger 
claim in its adequate orientation apropos 
the evolulionarj and “ocial mctamorphosl^ 
of the individual \s newer di^eascN and 
defects mount the podium of effective evcrv 
dav life and interfere with the mdnidiial s 
well being or social welfare they become 
sooner or later a challenge or test to «ur 
gical ingcniutj and progre<s 
The psjcho«omatic perspective that (he 
patient is a functional unit as well as a 
social principle dictate*, both a greater 
physiologic consciousness and a ps)Cho 
logical appreciation on the part of the sur 
geon in re«pect to the induiilual 
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ales he finds it difficult to adapt himself to 
situations even though he may have tried 
The second type of individual finds it im 
possible to adapt himself and he ‘seldom 
tries because he is basically maladjusted 
and a true psychoneurotic The former with 
proper and mtelhgent help can be nd of 
his neurosis whereas the latter will only 
find some other form of complaint with 
which to indulge his personality and plague 
the doctor 

The exact psychiatric delineation of the 
various types and subtypes is not within 
the compass of this volume For purposes 
of the plastic surgeon I have found it more 
convenient in daily routine to divide the 
patients who present themselves for cor 
rective plastic procedures into three cate 
gories the subjective type the objective 
type and the neutral type 

PERSONALITY TYPES 

The subjective type is the emotionally 
maladjusted or psychoneurotic person type 
whom it is well to recognize as soon as he 
enters the office He not infrequently car 
nes a list of all the plastic surgeons in the 
city and 'seldom fails m seeing them The 
objective type is the rather well adjusted 
intelligent individual in whom a neurosis 
is the direct result of the diffiaillies pre 
cipitated by a disproportion deformity or 
congenital marking He is often referred to 
the plastic surgeon by the psychiatrist The 
neutral type is the completely adjusted in 
telligent individual who comes to seek relief 
from a deformity or defacement at the jn 
sistence of some member of the familj but 
who personally is inclined to disregard the 
defect 

The subdivision of cases which present 
themselves for corrective plastic procedures 
into the foregoing categories makes for 
simple practical and easy identification of 
the mam personality tjTjes and has proved 
m my hands to be a quick and reliable 
diagnostic pattern without recourse to com 
plicated psychiatric terminologj 


The diagnostic inventory of a patient 
should begin from the time he presents 
himself in the office of the surgeon One 
should carefully observe his general appear 
ance behavior the manner of description 
of the complaint the exact reason why the 
patient is seeking surgery what he expects 
from the surgery behavior during the inter 
view and examination and other such per 
sonal peculiarities as are indicated under 
the heading of type outlined under Sub 
jective Objective and \eutral All 
such observations and findings should be 
recorded in the outline accompanying Chap 
ter 5 History Taking This concise form 
has been devised and found to be a more 
adequate kind of office record than the type 
history generally used by surgeons 

The Subjective Type 
A patient who falls into the subjective 
category is one to guard against Correc 
tive plastic procedures never should be done 
m such a case except upon advice of a com 
petent psychiatrist If by some mistake or 
injudicious error such a patient is operated 
upon he will become a chronic office nui 
sance difficult to manage 
The subjective type of patient is basically 
a psychoneurotic He is emotionally mal 
adjusted and often not interested in helping 
himself His general appearance is fre 
quently that of an overdressed yet soiled 
plethoric and overanxious individual His 
behavior is that of a frustrated fearful per 
son who frequently exhibits tics and nerv 
ous twitchings of the face His complaint 
and description of the lesion are almost in 
variably exaggerated and out of proportion 
to what the surgeon can see for himself 
During the physical examination he is talk 
ative nervous and interrogating His rea 
sons for seeking surgery have for their 
background some frustration recent emo 
tional experience or the desire to appeal to 
o hers His expectations from the surgery 
upon close questioning will prove to be of 
uncertain design and not infrequently they 



PERSONALITY TYPES 


33 


logical Jvjnd PreoperativeJy he is co opera 
live and dependable 

In contrast with the subjectue type he 
IS far more nervous t\hen placed upon the 
operating table He is usually much more 
sensitive to pain thin the other and may 
even exT^gerate his discomfort He must be 
more frequentli reassured that ever>thin„ 
IS coming along as planned than is the case 
with the subjective tj^ie — the martjr to the 
cause 

Postoperatively (he objective tjpe is co 
operative and rea'=onable He is almost in 
variably gratified and happy over whatever 
improvement has been attained Even 
though the results may not always be what 
the surgeon has hoped for this l>pe of in 
dividual readili accepts the logical reasons 
for it The postoperative personality change 
IS almost alwajs of a positive hind with 
definite and earlj signs of better adjust 
ment Improvement m intellectual acu«t> i» 
not unusual 

The eventual tissue results are more or 
less parallel with the gam in personality 
improvement The doctor patient relation 
ship is uniformly good In the management 
of this type of patient the surgeon must 
maintain at ill times a realistic s>mpa 
thetic and honest attitude toward the pa 
tient s psychological problems Only thus 
will the most gratif>ing results be obtained 
from both the physical as well as the per 
sonality point of view 

Every effort should be made to remed> 
the defacement lesion or deformity since 
these are obviously the essential cause of 
such an individuals unhappiness In this 
t>'pe of case plastic surgery often resolves 
the problem of mental hygiene more real 
istically and more quichly than psychiatry 
is able to do 

The Neutkae Type 

The neutral type of patient is one who 
accepts his defacement or has compensated 
for It to the point of complete indifference 
The onl> reason why he ever appears in a 


plastic surgeon s oftice is that some member 
of his family, his employer or friend re 
peatedly insists that it would be better for 
his appearance or welfare if such a defect 
were removed When on the other hand 
this type of individual comes of his own 
volition requesting the removal of a de 
facement it is usuallj due to the fact that 
he has noticed a progressive enlargement of 
the defect or feirs malignant change 
He IS a patient of good general appear 
ance whose behavior is casual and bears all 
the signs of complete adjustment The de 
facement is described in i manner which 
IS objective and true His behavior during 
eximinaiion on the operating table and 
postoperatively is no different from that of 
a patient who is being treated for a contrast 
iilmcnt His expectations from the treat 
ment are simple he asks only that it be a 
surgical success Such a patient more than 
any other type often enjoys considerable 
satisfaction from the correction of a de 
facement It is ultimately not unwise in this 
l>pe of case to allow the patient to make 
the final decision as to when surgery is to 
be done If the defect on the other hand 
shows clinical or biopsy signs of malignant 
change such a patient should be so in 
structed and should be encouraged in the 
decision to submit to surgery He should 
also be informed that if evidence of actual 
malignancy is present more than one oper 
alion may be necessary to accomplish final 
reconstruction of the part 
The importance of differentiating the 
vrarious types of patients presenting them 
selves for corrective procedures ultimately 
lies in the fact that whereas m the neutral 
type one may add to the patient s physical 
well being and whereas in the objective 
type one may be directly instrumental in 
contributing to the mental hygiene and 
positive improvement in personality m the 
so called subjective type one may precipi 
tate a personality casualty which will be 
more difficult than ever for the psychiatrist 
to manage It may be impossible to correct 
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Th s t\-pe of ca<uaU> !' nn chflcrtnl from 
thr in\-alidi«m which mi\ follow an ill 
ailvi'ftl O' un<tJCce<^fulK pcrformrt! ab* 
<!nmin\l o^vrraUon The p!a«tic surgeon 
mu*l fomcr l>e on guinj asam-l per^ua 
Sion to oponir on ihc «ul)jecii\c ix'pe 
he not onl> fill lo l^enefit him but even efo 
him to him elf and the profe"ion Con 
stint {>ersua'-ion t% one of the everpresent 
Signs and deadliest wriporis of that t\T>eof 
p-)cl oneiirotic 

mill lOC.RM'in 

\r ‘fr»rn \ ^ Mental rrprrcu »ion m p'h)‘«ieal 
('vjse J nerida M \ 34 191* 

\ne1 \ J and Ro’nan I) Tl l'svtho{ 0 !hjf 
t>enorjI \ J Crtn La« A Cn’ni'iolocv of 
No'thur'tfm Lrn 39 1*' 191^ 
flliir \ 1 and I rown J I* Na»al abnomali 
ties fancied a'd red The reaction of the 


puticnt their attenp ed conroions 
CjTcc K OSst 53 797. I9tl 
Burun T hx-sioloeic^e Opcrovani Knih^islarwi 
Tlv-piis \ IVare 1945 

CnnVcr, R R Tsvchiatnc chjeclivca of ou' 
line, Canad an M \ J 56 I't 1947 
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Panful Ihan'on Ijph A ToIIow Lp Stuih 
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Molf ^ Life situilions emotion* and nasal 
disease Cincmnali J Med 27 No 11, 1946 
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Scope and Limitations 


The «copc of plistic sur^trj is fourfold 
(1) the correction of the <lcfornun}; con«e 
qucncos of di cise nml tnunn for the pur 
po^e of iniprovinn form ind function of i 
put (2) the reconstruction of con^^cnitil 
(tefects with ^ view of irtipro\in5 the indi 
\idunls economic nnd '^ocnl \iliic (3) the 
ablition of ifehcements m the hope of im 
proving the individual s, cmotiomf intesriiv 
or mental hvgiene (4i the rehabditntion 
of the severe battle ca'tnltj with the aim of 
making the individual «elf «u''taining in 
later civilian life 

ITnlil the advent of World War If ami 
the establishment of ria<tic Centers bv 
the Office of the Surgeon General of the 
L niter! States \rmv (uhere the work of the 
ph«tie surgeon found its first extended op 
portunitv for clarification) it would have 
!>een difiicult to trj to delineate the scope 
of plastic surgerj Curious as this maj 
seem the reasons and the background for 
this arc probablj best espresswl in the 
following hrief rcstrospcctive anal.vsis of 
Gustave \ufncht 

Fven after the lust World War however 
the place of Plastic Surgery was not vvell 
defmetl and its place on hospital services was 
questioned This is parliall> eaplamerl b> the 
fact that the «peciallv it«elf vvas not fiillj 
clarified and its Ijoundanes and those of the 
related fields were still undefined While there 
were a few hospitals which conducted clinics 
for the general public they functioned as a 
partial activity of either the surgical ortho 
pedic or some other department Only a few 
surgeons could afford to declare their full 
interest m this precarious specialty * 

•Aulntht Tuslasc The Development o! PlasUc 
Surgery in the Un ted States Transactions American 
Soc of Plastic 1 Reconstructive Surgery 1944 


The implications of the above are par 
licularly revealing becau e as far back as 
ISS9 Joseph Pincoast ihirm„ the dchverv 
of a commemorative lecture on Mutter his 
fritnd and colleague eulogircil the latter 
as follow ■% 

I!c had witnessed while abroad th" open 
mu of new fields of surgery in which perhaps 
the greatest of the modern achievements of 
the art have been accomplished He had seen 
ihe great domain of phstic surgery revived 
from Its golden relics and its principles ap 
plieil by the surgeons of Paris and by Diefien 
bach and 1 iston t 

To appreciate more fullv \ufricht s con 
sideretl word' and admonitions one has 
only to look back to IS76 a short 17 years 
after 1 ancoast s lecture when Gurdon Iluck 
in his manual^ staler in very stimulating 
phrases what should have marked the be 
ginning of the recognition of not only the 
long lost art but a new perspective in 
surgery 

WTule these cases have very strong claim 
upon our commiserations they should stimu 
late us as surgeons to our greatest efforts for 
tbcir relief as thev so often m the past have 
been dismissed as hopelessly incurable $ 
tPancoaU J A Dt'icoufsc Commemorative of Ihe 
late Prof T D Multcr MD LLD (introductory 
lecture to the cour?D of Anatomy in The Jefferson 
Med cal College of Philadelphia Oct 14 18S9) 
(CoRtnbutlont to Repiralve Surgery In lls Ap- 
plication to the Treatment of Deform t es Produced 
b> Destructive D «easc or lnjur> Congen tat Delects 
from Arrest or rxccss De\clopment and Cicatr ciai 
Contractures from Bums. 

tBuck Gurdon Contnbut ons to Reparative Sur 
Ret> in Its Appl cation to the Treatment of Deform 
itKS Produced by Destructive Disease or Injury 
Congenial Defects from Arrest or Evccss Develop- 
ment and Cicatricial Contractures from Burns New 
\orL D Appleton & Co 18X6 
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SCOPL \\D LIMITATIOXS 


\1! thi^ «!i(l not chrjfv nor c\cn bcpin to 
r^fvUi'h the umlennhle ^mht^ of the 
Ctn of repair The mtlucnce and the nu 
lnnoTi\ of the C'tabh he<l order of ihm-.'' 
in <ursrr\ conimuetl to j|ch\ the efforts of 
1 fc« fir <enn4 men for nnn\ deciiics to 
come Thi< i' iniph recipitiilitctl in the 
wonl' of Phir m l‘’t6 

It t^b a War to •ix\abfn a rather 

unprcpiretl profe<‘i in to the ree<f of iml the 
rtunitj fir thK work Iiems well j>cr 
f irrre*! 

In ‘jiitr of later con«<i«nti )U5 efforts to pi\e 
n<t minz i<pinnt< thu n'^e<sar\ diuMe 
traimrj niwiltl) applicihlr and salisficlorj 
y-Saw tmpVA ^Virie v. wtet*- 

«aril) V methin" approaching a gift Inck of 
il«. higher flights which cannot artmcialK be 
calletl into lieing in<l with>ut a mtuni ihtr 
tie work cm rfit pi li-jontl stmdardued 
metli <rtt% (ii\en the combirjlnn of abilitt 
and the wi!lto<!i b<ilh qualu) iml facilit> 
(i| priKKcti m can be «lcppe<l up indefm«tel> 
b% inining md circuniMance * 

It ttwik 1 sai ml \\<irl<l W ir md iht in 
vdtenieni of mon ilian om third of the 
\niericin mwlicil profc^ion to insoke i 
more tsCnenl iccipimce of the ncccN'ilx 
fir till' tsyw of 'ur^irt Due to the in 
defatt,.illc and pef'i-tent effort'' of a few 
rren who lud not eniirelt forgotten the ci 
{»crierct>. in<l the le^ on^ <if World Wir I 
pli'tic 'ur^rn fimlK weithereil tbt ^lorni" 
of incuhitun ml emerveil in in icccptnl 
mrnilirr of the «urgicnl fncultv 

kOKKMTIDN OI TRUMMIC 


pOH-tbilitifs of surj,er\ than heretofore 
Thc^e snnpl} recalled the word' md the 
idmonition of Gurdon Iluck, jusi quotrtl 

!t I'' 1 notoriou' fact thit the totil num 
Iier of setcre cjvilnn ci^utltio is e<|inl to 
or probahh exccciN iho c resulting from 
wir TJie nntern! in there iml con cfjuentlv 
the need Socjcts in increi'ing niimliers 
and with more extemled cfiort is dennnd 
inji of sufftert ihit it ippU il«rlf to the 
betterment of the induiduil' liU'ine" 
social md fndustrnl saliie The pK'tic sur 
geon cm lie prepartil to meet the ilemmd 
onh b) iiletiuite genenl training m recon 
struettve surgert The mmlertx well or^m 
iretl hm-pilil mii't lioconie more md more 
rccogmcint of the t\ccc'"U> for otahh lung 
suruc’’! «erMces m which opportunitj and 
proper ippurtenmces will In* rcids for this 
purpO'C 

COKRhCnON OI CO\Gh\ir\I 
Df 1 hCTS 

The second n«k of the plastic surgeon 
nimeU the reconstruction of con^entt1l df 
fetts his dcrinittl> pns«ctl the hirtlip mi 
cleft pahte sii^e VnilouhtnlK one of the 
greitest deterring factors in the further de 
\elopment of this ti-pe of surgerv ha\c Ix-en 
surgeons thera'eUes It »s still not com 
plcteU rnliretl thit in the performmer of 
this iv-pc of suff^erj 1 liUle more knowlnl-e 
Is necessan thin to lie ible to ojxritc h\ 
the iKiok ’ This surginl honesl> is prof>- 
ibl> l>f<t rxpresscil b\ John O Roe 
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W ith the more read> acceptance of plas 
tic surgery by the American surgical faculty 
as a nhoie and the consequent increasing 
admission of the congenital deformity as a 
pressing surgical problem courage some 
times ta]»es precedence over compassjcoj jn 
this field on the part of the occasional oper 
ator The apparent ease and simplicity 
of certain plastic procedures tempt one to 
operate such cases by the book Lnavoid 
ably the plastic surgeon sees accumulating 
evidence of the lack of understanding of the 
principles of proportion and symmetry in 
the results coming from the hands of those 
mho have not become fully conversant uith 
the necessity for the esthetic results TPbich 
are the inseparable part and parcel of this 
work The simple and elemental ablation of 
congenital defects is no more acceptable to 
adequate repair than the Langenbeck clos 
ure of a cleft palate or the Brophy pro 
cedure for the same condition 
These simple principles of proportion and 
symmetry must in all obedience to logic be 
extended to the repair of other conditions 
than those affecting the face The same ap 
plies to the repair of the hypospadii atresia 
of the anus or the vagina the web hand the 
congenital eat and all such other conditions 
as are entitled to more than simple incision 
amputation and closure 
\\ ilh the proper knowledge and apprecia 
tion of all the factors which enter into ade 
quate reconstruction there must ultimately 
come the general recognition of the extent 
and the responsibilities of this type of work 
This may be more fully appreciated by the 
student after studying Sections II and III 

PLASTIC SURGERY AND 
MENTAL HI GIENE 
One of the greatest tasks of plastic sur 
gery particularly /n cnilian practice is the 
ablation of defacements with a view of im 
proving the individual s emotional integrity 
dnd mental hygiene This is undoubtedly 
one of the least recognized and understood 
functions of the plastic surgeon It is a 


phase of plastic surgery which must be 
conceived to have a wider range of purpose 
than IS ordinarilj ascribed to it The pri 
mary function of all surgery in general — 
alleviation of suffering— must be augmented 
and extended where the plastic surgeon is 
concerned particularly m the light of prog 
ress which has been made m the basic 
sciences psychology and psychiatry 
The amelioration of physical pam by sur 
gery is an important factor in its economic 
value because when pam interferes with 
the function of a part it interferes with the 
usefulness of the individual as a whole This 
leads to a serious economic loss For the 
same reason its counterpart mental pam 
arising out of physical aberrations becomes 
the unavoidable business and responsibility 
of surger> To resolve such a situation 
where modern surgical technic and prudence 
dictate us feasibility is to re orient the 
individual in society as a beneficent unit 
In other words where a lesion or a defect 
definitely and permanently affects the eco 
nomic or social value of the individual Us 
surgical implications cannot be denied so 
Jong as surgical possibilities exist for Us 
correction In the chance denial of this 
obligation surgery slips into the category 
of a dogma not only contrary to the social 
scheme of things but inconsistent with the 
progress being made in other branches of 
medicine Constant progress m surgery cm 
be maintained only insofar as the applica 
lion of its principles discoveries and possi 
bilities keep'pace with the needs and the 
welfare of the individual and of <=ociety 
This IS a principle verified by the constant 
soaal and economic changes of civilization 
The function of corrective surgery as a 
therapeutic aid m the field of mental 
hjgiene is an undeniable responsibility 
This point has been stressed by outstand 
mg surgeons for decades and has been ably 
expressed by John 0 Roe as far back as 
the cltee of the nineteenth century 
Me are able to relieve patients of a condi 
tion which would remain a lifelong mark of 
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l-ic. 12 V Subjects rw'tlJtjc-Mion 
{Tfff>) CoRMtiupncM nf a fli^h f;iirn 
\«»t( nl>vnce of fars Grutrsqi.pnr« m 
lKtl> due to Reneraltml fiUrou-. healin^ 
of fare forehead parti'j!l> arnl tnaile* 
cjuiltl) cnfletl a< are the lower l»l< 
No'e parlul tarvirrhaphj of lid< I’a* 
lient unable to appov lip< The [virtul 
Kraftsns of the face (dime eivnherr) is 
a Rr¥Hf illustntinn of ihi jwtchrtl fice 
l-or diMTus^i )n of hller «ce Cliaplrr 22, 
'hull face Graft Note ectripion of 
Ii;k nml rrincti )n of the alie f jch f>e- 
tcmr< an indiMiIwal problem fo» rrcon 
strucis >n (/ othym) KhmopVm-i | Verr 
rovicei) Ihis conditim rT-i> liecu'ie 
extreme in its rxtern.il minifr^tati-mx 
without xclinl invi Ixrn n t of the nasal 
ch.tmf*erx The Liter m.ij foil tw carelen 
«urver\ fVe jwistojwratne tis -ttS 
p 7'!')) 
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Fio I3B Subjects of moriificaiion iCotitmucd} {Celt) Constenital fiilure of fusion 
of frontonasal processes and matillae The mortification in such cases rests ^Mth the 
parents (Rig^il) Dystocia of facial bones utth septal des'iation to the left and bilateral 
deformity of external auditory meatae resulting m sirangcne<^ of profile and e\pres ion 


disfigurement constantlj ob«er\e(l forming a 
ne\er ceasing source of embarrassment and 
mental distress to themseUes amounting in 
many cases, to a positne torture as well as 
often causing them to be objects of greater or 
less a\ersion to others 

It ktII be a surprise to anj ph 5 sician who 
iriH take the trouble to iniestigate the subject 
to find hon many brillnnt lues how nnnj 
noble personalities, and how much saluable 
talent have been «o to ^peak buried from 
human e>es lost to the world and Society by 
reason of the embarrassment and mortificalion 
caused by the conscious or, in some cases the 
unconscious influence of some phj'sical infirm 
ity or deformity or unsightly blemi'h (Fig 
12 ) 

The effect upon the mind of such physical 
defects is readily seen reflected m the face 
which invariably conforms to the mental atti 
tude and leads after a time to a permanent 
distortion of the countenance * 

* Roe J O The deformity termed Pus I»o»e 
and Its correction by a 'implc operation M Rec 
31 621 623 lgS7 


In pneetnne one is constantly faced 
with surgic.ll problems the result of na 
lures own mistakes the surgeons errors 
ihe consequence of iccidenial trauma the 
result of weir and tear of age which though 
(hey may not impede reasonable function 
of a part nevertheless destroy to a degree 
(he individual s economic efficiency social 
acceptabilitv as well as his mental well 
being \\ hat the adequate functioning of a 
physical part means to the individual the 
proper functioning of the latter means to 
society Anything which obviously inter 
feres with the proper behavior of the indi 
vtdual or hl^ iniegraied functioning as a 
soail unit if correctable by judicious sur 
gery ipso facto becomes the responsibility 
of the surgeon 

Baker and Smith interested in the 
psychic reactions of patients suffering with 
facial disfigurements have reported the re 
suits of their psychiatric examinations in 
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Fig 13 a uar injuries subject (o re 
habililation (T<j/>) Estensnely and 
severely burnt patient already ambu 
latory but still an economic problem 
until hands are made useful Patient 
suffered a 64 per cent body bum mostly 
third degree In this case homografting 
of both loner extremities pto\ed a life 
saving measure after all other forms of 
therapeusis proved inadequate {Bol 
tom) Severe injury to face with loss of 
ma/arzygomatic compound left eye 
loner hd orbital floor and subtotal loss 
of ear Reconstruction begun via cervical 
tube for ear and abdominal tube (not 
shown) for reconstruction of face 


war It may perchance signify a new era in of them m this country like Blair Ferns 
military surgery Smith John Staige Davis Ivy and others 

As far back as the years immediately and on the European continent Sir Harold 
succeeding \\ orld \\ ar t a few men some Gillies Lexer Filatof and Burian made 
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Such centers must be under the direction of 
surgeons specialli trained to cnabJe (hem to 
present insofar as possible «econdar 3 deformi 
ties and nhere mutililions alreadj exist to 
be able to correct them b> plastic methods 
with the final \iew of impro\ms function as 
well as appearance To the surgeons working 
m this specialtj it us clear that much better 
results could be obtained it knowledge of the 
principles of ph«tic surgcrj were the property 
of all surgeons m the field and if organization 
of this tj-pe of surgerj for purposes of war 
preceded such an e\entualtt> 

Note Parentheses arc (he authors 

The enumeration of the lanous functions 
cd ij} ihemsfhes fio soi 

nece^<?arilj establish i basis for plastic sur 
ger\ as a specialtj The bi'ii becomes clear 
onlj when the basic and underljmg factor 
behind all the«e functions becomes c\idcnl 
This factor is the element of repair which 
as a basic concept in plastic ^urgerj on the 
^cale of general ipphcabilitj is what dif 
ferentiates it exclusuelj from the older 
surgerj Repair of the defacements and the 
defects of the human bodj acquired or con 
genital has failed of recognition in (he past 
due to the persistence of the old and deep 
«eated prejudices against prostituting the 
surgeons work to the point of esthetic ap 
peal Tiet the surgeon him«elf in his dis 
courses never hesitates to refer to (be \rt 
of Surgery (see Chap 23) 

The conventional procedures of the older 
surgery when reduced to n common de 
nominator all more or less follow the sim 
pie equation of incision excision closure 
Surgery maintained on that level remains 
a form of therapeusis in self defense It is 
an admission of self limitation if not weak 
ness For it thus professes to do nothing 
more than to excise or separate the path 
olog> from the healthy remains One is 
forced by logic then to assume that the 
healthy remains are equal to the original 
or even better The tenet is obviously un 
reasonable when maintained it becomes a 
dogma ad absurdum 

From the standpoint of the sociologist 


the psychologist the economist and the 
psychiatrist such a proposition could not 
stand the lest of unbiased scrutiny From 
the standpoint of scientific progress such 
an attitude is pure statjcism It becomes 
understandable then why the idea prob 
ably as old as human thinking of recon 
stituting the original human pattern should 
keep reasserting it'elf as it had with the 
Hindus the Egyptians and later the Cau 
casnns It is apparent that if surgery is to 
progress and survive as an integral and 
imlispcnsable part of the social scheme it 
must rise from the doldrums of the thera 
peusis of Despair (amputation) to the more 
physiologic and creative level of Repair 
(reconstruction) 

LIMITATIONS 

It wouIiJ be difficult at thi> time to hazard 
a reasonable outline of the possibilities in 
tissue transplantation repair and recon 
struction The delineation of the final possi 
bditiesof plastic surgery must await further 
developments in the basic sciences as well 
as additional experience m the operating 
room 

The limitations in this field for the pres 
ent are governed mainly by the extent of 
the deformity the amount of tissue avail 
able the adaptability of the available tissue 
to transplantation and function 

The limitations in any particular case of 
course are further governed by the tech 
meal ability of the surgeon and his basic 
knowledge of the physiologic implications 
of surgical trauma and tissue transplanta 
lion In a case where serial operation is 
necessary the relationship of the summa 
tion of surgical trauma to ultimate function 
and physiology of the tissue plays an im 
portant part in the value of (he reconstruc 
live effort 

Ultimately certain limitations are placed 
against any surgical effort as has always 
been (he case m medical history by pro 
fessional as well as social attitudes Because 
of the failures for instance attendant upon 
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cntinn *e\rnl «tites liwv forbid 

dins the ofiention S'- l>cin2 loo dinsiroii« 
or c\rn of ‘.iicce^ ful accnmpli'h 

rt rnt In no »rnill mrt'^iire the profo 
‘ion it'tlf 1 jvirt of ihi' attitude In<ofira-> 
pU‘tic ‘ursen i‘ concernwl much will de 
pen f ufKin tht «ncn! nee*l and reco-^nitinn 
of ‘uch «ur^er\ together with fulurr cco 
nnmic ard ‘ocnl de\ilopmcnt‘ 

I rom a pureK clinical and ‘cuntific 
<t tn<I{>oint however it nn\ lie «aid that 
for the pre ent at Ica't we ha\i onh 

m'v l>e held that wherea« tin vur^trx of 
eaci'ion and amputation j> Jinaiie»l nnU bx 
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lield the limitation' would «oem to dtpem! 
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when iKal kno«leilse has Ikth hrousht up 
to mir ‘kilb will the liniiiationx m ph'tic 
‘urserx Ipecome eudent The field of ph'tic 
‘tir^erx remain' for the prc'ent a field for 
nfr.| fertile re«eirch 
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other treatment he had if any Where a 
previous corrective procedure has been at 
tempted it is imperative that the surgeon 
not make the mistake of operating again 
before the lapse of sufficient time to permit 
the tissues to retrieve their original in 
tegrity To re enter a recently operated field 
loo early is to court the probabilitj of a 
prolonged convalescence and delajed period 
of functional restitution \ defect which 
has been operated upon several limes only 
augurs the probabilitj of another failure 
unless a detailed and informative history 
brings out most reliable information as to 
the reasons for previous failures In con 
nection with the rehearsing of the clinical 
course and events of former operations the 
surgeon will get a fairly reliable idea of 
the CO operation he may expect from the 
patient postoperalivelj' The patient s con 


duct and habits often have much to do with 
the end results of a corrective procedure 
Under the heading of Other Forms of 
Surgery one may be able to gain from 
prior postoperative experience of the pa 
lient a fairly reliable idea of what to expect 
in the way of healing 
The above are onlj a few of the salient 
points which must be brought out in the 
taking of a history prior to any corrective 
procedure m order that one may be well 
oriented as to the surgical diff cullies and 
the personality problems A more compre 
hensive inventory will be found m the at 
tached history form which has been em 
ployed with sufficient success and saving 
of time so that its study if not its adoption 
may be of help to the student m plastic 
surgery m the formulation of plans, of treat 
ment and conduct of the ca«e (Form 1) 


Form 1 
History 


No 

Name Relative 

Addrc'is Address 

Tel No Occupation 

Occupxtion Ref by 

Age Civ Status Address 


COMPLMNT (Patient s own words) 


Date 


DUGNOSIS 
Surgical™ _ 

Pajchologieal 

CLINIC )L HISTORY 


Dite and Cau^^e of Defect 
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other trntnient he Jnd if in> Where *i 
prcMous corrects c procedure ha^ (>ccn at 
tempted It IS impcntivc lint the surKCon 
not ftnhe the rm^nke of openttn^ apim 
Ix-fort the hp'e of sufiicjent time to permit 
llie to rrtrie\c their original m 

tt%.nt> To re enter a recentl> openteil field 
too early is to court the prolnbiUty of i 
prnlonsctl conxale^cencc an«i deh\e<l period 
of functtoml restitution \ defect which 
has l>etn opcratcif upon <e\eral times only 
augurs the prohahihts of another failure 
iinh'«s a detaiJcfJ and mfornialne history 
hnn^s out most rtlnble information is i« 
the reasons (or prenous failures In con 
nection with thi rehearsinc of the clinical 
course and c\cnis of former operations the 
surgeon will }!Ct a fairly reliable idta of 
the co-operaiion he may cxps*ci from the 
patient jiostoperatitelj The patients con 


No 
Same 
\ddress 
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(Xcupatinn 

\i.c Ci\ ‘Jiatijs 
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the end results of a corrrctise procedure 
Lnder the heading «f Other forms of 
Surpen one mat lie able to gam from 
prior po injxrativt eTpenenn of the pa 
lient a fairlv rtbablt idea of wlnt to expect 
in the asa\ of he dins 
The iIhoc are only a few of the siiienl 
points sshich niiisi lie broujit nut in the 
takins of a histora prior to any corrcciivi 
proce<fure m order that one ma\ lie well 
onentfvl is to the surgical difficulties m I 
the per'onaljta problems \ more ci mpre 
hensue insenlory will lie (oiin 1 in the at 
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Nervous — . - 

Skin _ _ _ _ 

Other - — 

PARTICULAR 
Type of Defect 

Functional Implications 
Complications. _ 

Tissue Environment 
LABORATORY & X RA\ 

DISPOSITION OF CASE 
SURGICAL PLAN OF PROCEDURE 


SCRGERt 

HOSPITAL - Record No Date 

TYPE OF SURGERA 


P O COURSE (24 Hours) -- - - 

(too Hours) — _ - — 

P 0 RESULTS (10 Days) — (6 Months)— 

(30 Days) (I Year) 

(3 Months) (S Years) 

I ——herewith gne - MD, 

and/or his assigns, unrestricted authority to use any and all materiaL in connection rnlh my 
case (\u Xrajs, Photographs, Mouhges, Specimens, et cetera) for scientific and teaching 
purposes mth the under'itanding that m> name shall be omitted m the use of the materials 
Date Witness Signature. — 
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Physical Examination 


\ thorough pliysical examination is as 
relevant to the delineation of an appro 
pnale surgical plan as a comprehensive 
history is to a telling diagnosis 

The physical examination of a patient 
who IS a potential candidate for a corrective 
surgical procedure must be divided into 
two distinct phases (1) the genera! physi 
cal examination in order to ascertain fit 
ness for any form of surgery and (2> the 
particular inventory of the defect or deface 
ment for which the patient seeks relief 

GENER-U EXAIIINATION 

As m any examination preceding surgery 
all vital information concerning the pa 
tient s cardiac respiratory renal and neuro 
logic status available should be elicited and 
recorded 

Since the plastic surgeon more than any 
other has to bear in mind constantly the 
influence of reconstructive surgery upon the 
well being of the individual as a whole not 
only from a physical but also from a psy 
chological standpoint it is pertinent that 
some attention be directed to the correla 
tion of the body type with the personality 
The psychosomatic integrity of the mdi 
vidual IS an important factor in the man 
agement of plastic problems Corrective 
procedures of a somatic nature unavoidabl> 
implicate the psyche of the individual Karl 
C Seltzer in Body Disproportions and 
Dominant Personality Traits published in 
Psychosomatic Medicine (8 85 Marda 
April 1946) reports on a large mimber of 
cases in which he has taken phj sical meas 
urements and attempted to evaluate their 
relationship to dominant personalitj traits 


From the examination of 2S8 normal 
young men he has come to certain tentative 
conclusions The body disproportions that 
Seltzer has weighed against personality are 
stature of body to weight shoulder width 
to circumference of chest size of head as 
compared with size of chest and weight of 
hand as compared with body weight 

The men who were more frequently 
affliciw! with certain dominant personality 
traits were those whose stature was tall for 
their body weight whose shoulders were 
too broad for the circumference of the chest 
and whose hand seemed to be out of pro 
portion m comparison with body weight 
They were ultimately men of lesser stabil 
Uy lesser integration greater sensitivity 
and complexity of personality and lesser 
capacity for making easy social adjust 
ments Seltzer goes on to say that the traits 
which go with these body disproportions as 
mentioned above are unstable autonomic 
functions mood fluctuations inhibited 
cultural less well integrated 

The hypothesis does not sound unreason 
able and may be used as a guide in per 
sonality diagnosis It coincides to a degree 
with the clinical experiences of the psy 
chiatrist It seems to be a commonly ac 
cepted fact that some general relationship 
does exist between body contour physiog 
nomy proportion relationships and the indi 
vidual personality 

SKIN TIMBRE 

The next point on the agenda in a general 
physical examination la to make a thorough 
general survey of the timbre and the con 
dition of the skin One should be on the 
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body, color selectne amount of moisture 
elasticitj, amount and quality of hair 
gro\\th pigmentarj changes circulation and 
innervation of the skin The importance of 
this lies in the fact that in the hand* of the 
plastic surgeon the skm is a working mate 
rial The qualitj of the skin is as impor 
tant as the quality of the surgeon s instru 
ments in its influence upon the eventual 
outcome of an> procedure No matter how 
meticulous the technic and how fine the 
quality of the instruments if one is forced 
to work with skm of an inferior timbre 
one must be reconciled to inferior results 

There are certain normal variations in 
skin thickness teature and timbre which it 
IS vrell to bear in mind For instance the 
•skin IS thinnest on the scrotum the anterior 
facies of the auricle theevelids the dorsum 
of the hands and the medial a«pect of the 
upper arm m about that order On (he 
other hand it is thickest on the soles of 
the feet the palms of the hands the but 
tocks the back the dorsal cervical region 
and the scalp in about that order 

The elasticity of skm in various locations 
also vanes normally This variation is not 
onl) observable in one individual as com 
pared with another but m the same mdi 
vidual m different parts of the body It is 
least elastic m general where it is thickest 
It IS most elastic as a rule where it is thin 
nest There are other factors of course 
which influence the elasticity and the timbre 
of the skm such as age general health the 
amount and the kind of adipose tissue sub 
jacent to the skm as well as the quality 
of the elastic fibers within the derma Ordi 
nanly the skin is most elastic over the eye 
lids the anterior necl the under surface 
of the upper arm the dorsum of the hands 
the lower abdomen the scrotum the innw 
surface of the thighs and (he region above 
the knee 

A meticulous skin survey is not only im 
portant from the standpoint of the useful 
ness of the skm as a reconstructive ma 
tenal but also because occasionally the 


surgeon is able to detect general afflictions 
of which the patient himself may not be 
aware These may prove to be contramdica 
tions to any extensive repair 

If after a general examination of the pa 
lient he is established as a good surgical 
risk and if after a specific inventory of the 
skin It gives promise of being good mate 
nal the final stage of the examination miy 
proceed This consists of a particular exami 
nation of the defacement or defect of which 
the patient complains 

P^RTICUL^R EVAMINATION 

The ejuimination of any individual defect 
or defacement should be as thorough and 
systematic as the general examination itself 
In other words one should get into the 
habit of a planned and progressive manner 
of inventory of the defect as is practiced in 
the examination of the patient as a whole 
or of any organ This resolves itself into 
a particular or focal examination by m 
spection palpation percussion auscultation 
and occasionally transillumination 

Inspection 

Proper and thorough inspection of a de 
feci Will give information of inestimable 
value The inspection of a defect or a lesion 
should be divided into two parts First a 
gross inspection should be made which con 
sists of the determination of the type and 
tfte extent of the defect wfietfier tfiere is 
presence of abnormal tissue or absence of 
normal tissue size of the defect involve 
ment of collateral tissue as well as of func 
tion approximate age of the lesion color 
presence of neoplasia or infection and the 
amount of scarring Such general inspection 
will give not only a clue as to the type of 
defect but also to the probable extent of 
surgery indicated Second a more detailed 
inspection or micro inspection of the de 
feet may be helpful A micro inspection is 
done with a magnifying glass If carefully 
performed it will give information which is 
as near a micro anatomic analysis of the 
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complaint is possible without nctuillj 
doing a biops> This tjpe ol in peciion im\ 
result m more detailed information as to the 
blootl suppK the Ijmph supplj and the 
qualuj of the tissue which compri«e and 
‘surround the defect (Ij^ ]4) 

Inspection maj be further augmcntwl b\ 
(he Use of uhraviolet or infra red pho(og 
raphj In general U ma> be said that ultra 
violet rajs are helpful in revealing details 
of tissue pathologj whereas infra rctl offers 
belter information as to the phjsiologic 
condition of the ti sue examined 
The importance of careful inspection of a 
part maj be specifically illustrated b> the 
following ca«e \ physician at one lime an 
amateur pugilist presented himself with the 
request lor correction of n nasal deviation 
Since this deviation was associatcif with a 
prominent hump of the nasal dorsum it 
was his desire that this lie rcmovcxl at the 
time of the correction of the deviation 
Lpon cJo e inspection of the no e with a 
magnifying gla^s the suspicion arose that 
there was an unusual amount of fine telan 
giectasis m the skin with atrophy of the 
glandular elements which could not le ac 
counted for on the basis of the trauma 
Further questioning of the physician pa 
tient revealetf that approximately fueor six 


years prior to dale the patient had had 
some type of cutaneous eruption on the 
noNe which was treated by \.rajs The skin 
eruption hatl <bs3ppcare<i anti he had very 
logically forgotten about the incident 

In view of the foregoing it was fell that 
a corrective surgical procedure should be 
postpoiiwf Eight months fater the patient 
presentctl him«elf again with two pinpoint 
ulcerations on the right side of the nose m 
an area of rather prominent telangiectasis 
which areas of minima) ulceration had now 
liecn present for several weeks He was ad 
visetl lo have a biopsy done The results 
of the biopsy showed extensive endartcnlis 
with microscopic cellular changes of neo 
plasia and dejseneration rather character 
vstic of a late tissue change associated with 
radio dermatitis 

It was fell that sufficient clinical as well 
as hboratory evidence existed for radical 
excision of the soft tissue overlying the 
doreum of the no«e This was done and a 
skin graft was applied 

Had rhinoplasty been performed when 
the physician requested it it is not improb 
able that complications in the soft tissues 
overlying the dorsum of the nose may have 
been precipitated necessitating prolonged 
reconstructive surgery 


Fig 15 Considerations m physical examination influencing planning of reconstruction 
(Top) Consequences of blast burn General problems none Lssenliat problems face — 
vision expression appearance respiration available tissues for reconstruction hands — 
integrity of present grafts scarring function appearance available tissues for further 
reconstruction Correlation between the two <ets of essential problems necessary before 
any plan of restoration is valid 

{Bottom lc]t) Gross derangement of facial structures from propeller injury General 
problems possibility of past cerebral involvement loss of cerebral fluid due to basal 
fracture malnourishment and possible anemia — the result of inability to masticate and 
anoxia due £o difficulty in respiration Essential problems multiple fractures of facial 
bones double vision hence special investigations of various facial entities indicated 
Both general and essential problems must be reconciled before any reconstruction is 
undertaken 

(Bottom nsht) Healed war wounds of right arm General problems none Essential 
problems complete evaluation of degree of functional Joss amount of scar tissue to be 
excised quantitative postoperative tissue void timbre condition and quantity of col 
lateral tissue available for repair and finally orthoped c implications and the postopera 
tive problems these present as to bone grafting donor site splinting etc (For postopera 
tive one stage soft tissue reconstruction of injury see Fig 277 p 523) Tubed pedicle on 
left abdomen not intended for right arm 
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IkCiiCI 


fic 16 Rclatioruhip of <car to sur 
picil (Icfoct { \) Ropre^^nts re 
production b\ pitiern of <car on leit 
jin folIoHin" compound fncture (B) 
Fuct pattern of «urgical defect after 
e’cci«ion of <car (C) Comparatue «tud> 
nf the two b> «uperimpo«ition This ele 
ment of relationship of surpical defect 
to eaci'od <car must alwajs be upper 
mo t in the students mind when plan 
ninp ti ue rcMsions 

Thorouph and thoughtful in pection hac 
no suljsiituje To understand what one 
lookinp at determines the importance of in 
pection (1 1 " la) 

Palpation 

Palpation i*. on a par in import with 
th<rnu 2 h in pection Where the surgeon is 
facet! with the problem of csci ion of a 
levion melicuIou> palpation of all the lis 
'ues relcaant to the defect incimling the 
surrounding li sues is in licatei! 

In the first instmce the lesion shnull 
l>e palj atetl to determine its extent ml 
relation hip to underhing as well as col 


lateral ti sues The po stble presence of for 
eign bodies pus pockets aneurvsm or neo- 
plasm withm the confines of the le<.von ma> 
al o be elicited Its maoUement of or rela 
tionship to underljmg structures such as 
mu cle cartilage bone fascia or other ana 
tomte structures should be cleterminetl This 
Is not onl\ important m delineating the 
extent of the surgera but full> as impor 
tant in the choice of proper repiratue 
procedures 

Next IS the palpation of the tissues co' 
lateral to the lesion bpon the quantify and 
the qualit> of these as well as the lesion 
ma> depend the decision of 1 one stage or 
multistage procedure 

This IS parlicularlv important m the pal 
pation of defects or lesions consisting of or 
a soented with 'car« \n\ "car or scarred 
lesion when exci ed will alwa\‘S leave a sur 
Rical defect consuIerabl> larger than the 
apparent extent of that lesion This is due 
to the fact that as car tissue forms the 
collateral normal ti sue is drawn more and 
more into the defect whereas when the «car 
IS cxci etl the tissues collateral to it imme 
(liatelv retract more or less into their orig 
inal position At times this retraction of 
li>sue can be so severe that unless one is 
preparcil for it groat surprise or di'oppoint 
ment can be met with at the time of the 
operation Fithcr not enough collateral tis 
«uc will remain for immediate correction of 
the defect or if one msi ts on correcting it 
under such circumstances bj forcing ti «ues 
into the void Peformit> maj be roplaceil 
bv a monatrositv (Dlatr) 

The relationship existing between a 
scarred defect and the •surgical defect result 
ing from the exCJ«ion of the <car is be«t 
shown In the accompanying illustrations 
which are accurate reproductions of the 
original ilefects as well as the surgical void 
remaining after the c’Ct'ioii of the scar 
dig 16) 

With experience comes knowing palpa 
lion which IS e«pecnUj imporlanl in vrar 
«urgcr) where the presence of complicating 
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Fic 17 Tissue inclusions in 'scar illustrating complete rotation of left axilla and dis 
tortion of its contents pulled into scarred web Result of a childhood burn Note promi 
nence of both axillaiy artery and vein within dome of axilla turned 90° to normal "Much 
caution must be exercised in exasion of scar tissue (For postoperative result see Fig 278 ) 


factors such as foreign bodies pus pockets 
or aneurysm is not unusual and obviously 
affects the plan of treatment It is there 
fore absolutely necessary that this phase of 
the physical examination be earned out 
most thoroughly Where any suspicion of 
extraneous or foreign material is aroused by 
palpation it should be checked bj \ rays 

Auscultation 

Occasionally, and not rarely, auscultation 
IS of inestimable value in focal diagnosis 


This IS particularly true of lesions or scars 
overlying cavities and large blood vessels 

It IS not impossible for an extensive scar 
to be closely adjacent to a viscus or a cavity 
or to include within it a large blood vessel 
or aneurysm Auscultation may reveal such 
situations Where elicited they always ma 
terially influence the surgical plan WTiere 
missed they as materially embarrass the 
surgeon and adiersely influence the final 
outcome 

This IS more frequently true in traumatic 
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(!cfrct> of the ch(M and aUlomcn Exten- 
»i\r «<nr^ of thr-r pari« max include xxithin 
them a part of a xku- like the mioline or 
the liUddcr (E't^ 17). 

Thr<e complication' arc not unknown a-* 
inclu'ion prohU-nX' in cnn.;eniial de{ect<i a'- 
well When the hlter inxoKe joint' or the 
flexion area' of exircmitiC', the prc'cncc of 
hr^e hlo«¥l xe"<l' or anrurX'mx i> not a 
rariJx To excise what othcrxxi'e xxnuld 
«eem to l>c a simple 'Car and run into 'uch 
a complication js alwax's an cmf)arra"m2 
‘ituumn and can xxell Ik* axoidetl bx the 
'imple expetiient of careful au'Cultation 

In exlen'ixe xxar wouncl' of the he.id, the 
face and the neck. «uch inclusion complic.i- 
iton' .are txxorc the rule than the exciption 
This occas-onallx applies to healeil ttross 
defrtt' or th'fimiTemxnt' folloxsins atUO' 
rnohile accident' or inilu'irnl injuries In 
cixilnn life 

pi KCtSXtOS 

Prrcus'ion is .a' imi'oriant an adjunct to 
.aU'Ctiltation a« palpation l< to inspection 
Olixiou'l.x if the 'car or the <!efect is oxer 
a known xi*cii' hollow organ the chest, or 


the cranium, it is the l>etier part of w isdom 
to remember to porcu" ,\' a rule, in Ihi'sc 
cases, xery light i>crcU"ion i' much more 
mformaiixc than the U'ual heavier tx-jx* of 
examination pnicticc<l in genera! diagnosis 
At the conclusion of such a 'x-sjcmatic 
examination of a part, one U'lnllj ends up 
xxhh 'ufficient cxidonce to m.ake a viii'f.ic* 
torx' 'urgical a< well as pathologic di.ag- 
nosis Tlie proper interpretation of 'iich 
findings and their relationship to the sur* 
gery ioilic.atetl is di«cus»etl in Chapter 9 on 

“Hiagnosis,” 
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Laboratory and Technical Aids 


The laboratory is a very important aid 
and source of confirmation to diagnosis in 
plastic surgery It is on the one hand an 
inventory of the physiologic state of the 
patient and on the other hand an evalua 
tion of the pathologic findings 

ROUTINE 

The routine laboratory investigation of 
a patient consisting of blood and unne 
analysis never should be omitted The size 
the shape and the number of the red blood 
corpuscles the amount of hemoglobin pres 
ent the number and the kind of white cor 
puscles and the platelet count — all have 
important bearing in selective surgical pro 
cedures bearing upon the decision whether 
or not to operate In selective surgery 
quality of healing is of paramount import 
The phenomenon of healing is largely de- 
pendent upon the quality of the blood and 
the integrity of the blood vessels 

The detection of any definite pathologic 
changes by routine laboratory examination 
ct/ ffie Woucf sach ss cfyscrtrsias wftei'iVr 
idiopathic or secondary leukemias and un 
usually low platelet counts are jpso facto 
prejudicial to any form of corrective sur 
gery It has been amply proved both dim 
cally and experimentally that the amount 
of hemoglobin in the blood has a definite 
relationship to the rate of healing It is 
therefore a good general rule m plastic sur 
gery never to operate upon a patient whose 
hemoglobin per cent has reached 75 or 
below Even then it is good practice to aug 
ment the hemoglobin content fay transfu 
sions of whole blood If the hemoglobin is 
below 70 ind particularly if the platelet 


count IS low one is courting trouble by the 
decision to operate Postoperative bleeding 
venous stasis and skin discolorations are 
common in such patients No elective sur 
gery should be performed on a patient 
whose red blood count is below 3 500 000 
Where reconstructive or corrective surgery 
is imperative rather then elective the op 
eraiion should if at all possible be done 
only after sufficient blood transfusions have 
been given to show a marked improvement 
in the blood picture 

Special blood e^ammations are necessary 
only infrequently but they never should be 
omitted if indicated by the history or the 
general physical examination If these sug 
gest the probability that some general con 
ditton such as malaria tuberculosis diabetes 
or syphilis may exist parallel laboratory 
work must be done 

ROENTGEN RA\ EXAhllNATION 
ray apparatus is as indispensable to 
the plastic surgeon as it is to the general 
or sargeon It msy be orrfy s 

means of making a complete diagnosis par 
ticularly in defects adjacent to or involving 
bony structures On the other hand it may 
be the only means of determining definitely 
how much tissue and what type of tissue 
will be necessary m the reconstruction of 
a defect If there is any reason or suspicion 
that a foreign body may be involved in the 
defect the roentgen ray examination be 
comes an indispensable means in the deter 
mination of its nature size and position 
(Fig 18) Foreign bodies may not neces 
sanly be of extraneous origin Thej may be 
displaced teeth fragments of bone foci of 
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calcification nilhin tissues other than ar 
teries or wire sutures and ligatures remain 
mg after previous operations Knowledge of 
the«e things is indi'pen'ahle to proper plan 


mdicated heretofore, proper tissue diagnosis 
in plastic surgery involves a kind of micro 
scopic analjsis of the defect or lesion with 
which the surgeon is dealing For the latter 



Fig is Foreign bodies in defects {Left) Gunshot wound of 
right arm showing points of entrance and exit tt'ound originalJ> 
excised and covered with epidermic graft without adequate ex 
ploration (Right) Roentgenogram illustrating fallacy of closing 
wound without proper exploration Foreign body (metallic) still 
present and responsible for nonunion 


ning of the treatment as well as the even 
tual outcome of the ca«e 

Bropsi 

Biopsv unfortunitelj is an infrequent!} 
practiced laboratorj procedure \s has been 


reason alone it would seem that biopsj 
would hold a more important place m the 
diagnosis of traumatic or congenital lesions 
and the tissue djstrophies attending them 
Particularly is this true where no actual 
lesion exists but rather a tissue distortion 
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The reconstruction of many distortions ne 
cessifates minute knowledge of the int^nty 
of the tissues collateral to the problem This 
information occasionally can only be ob 
tamed through a properly performed biopsy 

Obviously where there is any su^iaon 
of a neoplastic change m a defect or the 
presence of an actual neoplasm biopsy 
must be done (Fig 19) Nevertheless there 
are situations particularly in connection 
with congenital defects nhere microscopic 
pathologies exist within the tissues adjacent 
to the defect which are neither observable 
on inspection nor can they be elicited by 
palpation These veiled pathologies cellular 
rests mmute cystic inclusions and other 
such conditions not easily detected upon 
ordinary physical examination but very 
often suspected must be ascertained pre- 
operatively because they exert great mflu 
ence upon the eventual outcome of such a 
case 

An outstanding example of this type of 
situation IS found in congenital deformities 
of the ear The gross deformity of the ear 
IS frequentlj attended by cellular rests in 
the portions of the ear present these cells 
have undergone cystic degeneration or other 
forms of neoplasn so that following inci 
Sion or dissection into such parts of the 
ear as are present postoperative necroses 
or alterations in the tissue occur which in 
variably lead to nullification of the object 
of the reconstruction li these cell groups 
are exceedingly few the quality of the re 
construction or repair may remain nnaf 
fected However where the congenital tis 
sues present are literally studded with such 
cell groups the correction of the defect will 
be unsuccessful and frequently must be fol 
lowed by more extensive or even total re 
construction of the part Such things prove 
to be expensive m terms of tissue cost as 
well as time and can be avoided by a judi 
Clous biopsy of the congenitally deformed 
tissues present 

The^e situations are not infrequently en 
countered jn connection with congenital as 




Fig 19 Metaplastic inclusions m de 
fects Epithelioma within scar of healed 
compound fracture of mandible (For 
one stage excision and repair see Fig 


well as traumatic deformities of the eyelids 
lips anus vagina the male genito urinary 
organs as well as other parts of the 
anatomy 

In extensive tattoos or pigmentary 
changes of exposed parts and particularly 
where a full thickness free si m graft is con 
templated a biopsy always should be done 
of the tattooed region This is particularly 
true of tattoos which are the result of for 
eign bodies such as gunpowder steel par 
tides oranders for they have a notoriously 
prominent penetrating value These often 
penetrate not only the entire thickness of 
the skin but are found embedded m the 
subcutaneous tissue or even m tissues at a 
deeper level If such bodies are few and of 
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large caliber sometimes they can be enu 
cleated after excision of the o\erljmg tis 
sues But where the size and the number 
of particles is such that enucleation is im 
practicable or impossible after excision of 
more superficial tissues the surgeon maj 
find himself faced with a bed for grafting 
nhich is anj thing but suitable A preopera 
tiie biopsj of more than one part of an 


A biopsi well thought out adequatelj 
planned and judiciou'^lj executed is not a 
costly procedure and often pa\s big dm 
dends in the end It cannot be done ade 
quately in a nonchalant or haphazard man 
ner The pathologist can report on!} upon 
what he has recened for examination The 
results which he obtains in preparing and 
examining the biopsj depend entirel} upon 


Fig 20 Biopsy of submaxillar^ gland Note meticulous isolation 
for inspection and palpation of gland so that tissue desired for biopsy 
can be chosen mth accuracy Where surgical pathology indicates 
malignancy complete biopsy excision is thus easily performed 


extensnel} tattooed area will aid greatly in 
the determination of procedure and method 
of surgical correction WTien a biopsj is 
done in such cases the tissues made axail 
able for the microscop c examination should 
be adequate enough in depth to determine 
both the lexel to which the foreign parti 
cles hax e penetrated and also their nature 
This then will guide the surgeon before 
operation in determining the depth to which 
excision must be done and con«equentl> mil 
apprize him of the amount and the kind of 
ti sue nhich mil be nece<sar\ in the repair 


the quality of the tissues that the surgeon 
submits for examination 
The most common mistakes in the per 
formance of a biopsj are the taking of too 
htUe tissue the excision of ti sue to an 
insuft cient depth poor delineation of the 
tissues marked for e\ci«ion the remoxal 
of tissue irrelexant to the palholog} sus 
pected postoperatu e mutilation and trau 
tnatizmg improper management of the tis 
sue after exci'Jion such as allomng it to 
drj before placing it m «:olution xvrapping 
biopx} specimens m gauze nhich is moist 





Fig 21A Biopsy excision (Left) Extent of excision in epithelioma of lip and method 
of stepoff closure to avoid ectropion (Right) Illustrating satisfactory vermilion 
border after healing of step off closure 



Fig 21E Biopsy excision (Continued) Lesion (neurolipoma of left thigh) the size of 
which IS obviously such as to dictate biop^ excision (A) Iseurolipioma of thigh exposed 

(B) Tumor carefully dissected and ererted to sboir nerve fibers penetrating neoplasm 

(C) Underside of tumor (D) Top view of excn^d tumor 
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Fia 22 Planned biopsy excision 
(Left) \\ar wound of long standing with 
signs of malignant change m infrapatel 
hr scar (Right) Results of biopsy ex 
cision with planned closure by colhteral 
flaps Jsote metal buttons Wire tension 
suture IS tied oier these to spimt flaps 
Lower gunshot wound closed \ia ‘pil 
lowed flap from other thigh 


with harmful solutions storing of tissues in 
improper temperatures , placing them in 
solutions of wrong concentrations or con 
sistencics and in other ways disregarding the 
exacting premises nece«sarj for the main 
temnee of the qualitj of an> tissue which 
is intemled for the pathologist 

\ biops} must be a X ery guarded surgical 
procedure of a high order of technical cxe 
cution done with scientific precision and 
completed with utmost respect for Ihecellu 
hr structure of the tissue excised as well as 
the premises determining the proper prefer 
\atinn of that tissue (Fig 20) 


BIOPSA^ EXCISION 
There are instances and defects where 
the surgeon is asked to do a biopsy im of\ 
mg certain parts, afflicted with specific 
lesions, when the routine procedure is con 
traindicated This is particularly the case 
with defects of the lips, ejelids, alae, ears 
finger tips, prepuce, nipples or penile corona 
associated with suspected malignant mela 
noma epithelioma, carcinoma and other 
diseases (Fig 21) It is a grave error in 
such cases to do a rotitine biopsj encom 
passing only a small portion of the lesion 
As a matter of fact, it is not sufficient to 
remove only the lesion per se The best plan 
in such situations is to do a biopsy excision 
This implies the total excision of the lesion 
with an adequate amount of surrounding 
tissue, even if the latter in some cases means 
increasing an existing defect or creating 
an additional one TTie uncompromising 
position ID be taken is that eradication of 
the disease takes pnorit} over 'inj esthetic 
consideration 

Nonetheless biopsy excisions always 
should be planned, as a mitter of good sur 
gery, m such manner that closure of the 
surgical defect is as near consistent with 
good appearance and function as possible 
For this purpose certain geometric ty’pes of 
excision are possible in certain locations, 
preferable to simple guillotining (Fig 22) 
To this end Chapter 21, ‘Geometries m 
Phstic Surgery,” should be consulted 
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Armamentaria 


Armamentaria, when discussed m surgi 
cal texts, almost never take into considera 
tion the surgeon Armamentaria in surgery, 
like materiel in military language, roust 
include “the man behind the gun ” No 
matter what the instrument it will not 
operate by itself 

THE SURGEON 

Strangely, little is said m textbooks 
about the extra intellectual fitness of the 
surgeon Considerable space, on the other 
hand, is devoted to the discussion of the 
type of instruments and the manner of their 
use, as well as the quality of the material 
which enters into their making Yet little or 
nothing la said about the quality or timbre 
of the hand — the surgeon — that wields the 
instruments The quality of the instrument 
may indicate what it can do, but the hand 
behind it determines what the instrument 
v>ill do The best gun never will find its 
mark without proper direction 

In the words of Professor Bunan 

Original Nem predepsana zvlastni kvah 
fikace am moralm am telesna pro toho, kdo se 
chce v^novati chirurgn PfedpoUad5 se ze 
jen ty nejlepsi povahy si vyvoli vznesenou 
lekarskou drahu Pfece vsak je nutno durazne 
pripomenouti, ze chiurg musi bytj stale v lak 
dobrem stavu telesnem i diilevnim aby se 
mohl kdykoli postaviti pfed nejtezsi ’ukol 
Znamena to mezi jinym mnohe odfikani a 
ukazfienou zivotni spravu Chirurg musi take 
v?novati urcitou peifi svym pracovmm or- 
panura, rukam a prstum Zacatecnik ucmf 
dobfe, kdyi si bude zvla§t5 cviciti nice a 
prsty, 1 kdj z naprosto n^ni t?eba aby se slal 
equalibnstou • 

•Bunan, F F)siotogicke Operovanl PragUf 
KmhtisLama Tiypu', 1945 p 35 


Translation There exist no prescribed 
special qualifications, either moral or physical 
for one who desires to devote himself to 
surgery It is assumed that only the very best 
individuals choose this lofty road Notwitb 
standing, it is necessary to emphasize that the 
surgeon at all times be in such good physical 
and emotional condition as to be equal to the 
most exacting tasks This implies, among many 
other things considerable self denial and ex 
eroplary living The surgeon must additionally 
devote specific care to certain special organs, 
VIZ hands and fingers The beginner will do 
well to tram his hands and fingers constantly 
even though it is not expected he become a 
juggler 

The temperament and the physical fit 
ness of the surgeon is as important as the 
steel which goes to make up his scalpels 
The ordeal of protracted plastic procedures 
and the requirements of modern surgery de 
mand of the surgeon a robust stamina, a 
controlled temperament and much self 
discipline These things are necessary over 
and above technical ability Wherefore, 
obedience to certain rules of living becomes 
jkT owAs-penyaiiV piximrawriJir Ap ih? gwunwr 
tee of total surgical fitness 

It would seem that the surgeon must 
almost be blessed with a better than average 
share of health and vitality He must con 
stantly keep himself as physically fit as pos 
sible in his campaign against the ills and 
the misfortunes of others He must develop 
a kind of phlegmatic attitude toward the 
little annoyances and irritations of every- 
day life lest the summation of their effects 
disqualify him emotionally when calm judg 
ment and serenity are even more important 
than the specificitj of instruments Proper 
sleep regular diet and exercise are as im 




Fig 23 Rhinoplastic instruments (1) Adson suction tube (2) Sheehan retractors 
(3) Malta retractor (4) Ballenger swi\el knife (5) Single tenaculum (authors) (6) 
Jameson s hooks (7) Malta double tenaculum (8) Spoon shaped ele\atof (9) Lambotte 
chisel for remo\al of hump (10) Metal mallet (11) Mayo scissors (12 and 13) Chisels 
(Pick s) with external guides (14) Chisel (Picks) xxith guard (15) Joseph s rasp (16) 
Berne rasp concaxe (17) Adson tissue forceps toothed (18) Adson tissue forceps 
plain (19) Chisel (20) Tenotomy scissors (21) Calipers (22) Wurdemann 'scissors 
(23) Ins scissors curbed (24) Virtus splinter forceps 

portant «ith him as nith his patients Of tients xxhen he him«elf feels too tired to 

course it would be agreeable if a certain eat, too harassed to think or too frighleneil 

economic securitj were the surgeons lot bj economic demands and responsibilities 

rather than an aim forced upon him bj to summon courage to decide 

social conditions provided that the realiza The mechanical shibboleths of modern 
tion of the former did not involve the cur life place certain dangers in hi» path de 
tailing of his scientific freedom and profes mandmg special precautions He must con 
sional liberties Obviously a strict regimen stantiv protect his hand' against all forms 
and plan of living can be onh a thing to of injiirj, for his hands are his most indi' 
strive for rather than to claim since a sur pensable instruments He must keep them 
geon has to live in a nonmedical world It is supple and well groomed and must forever 
utterlj impossible for him to exercise good exercise them in the meticulous details and 
judgment and deal rationallv with the man\ the dexterous maneuvers requircil of him 
uIionx ncrasic' and fallibilities of his pa Constant practice in the operating room 
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Flo 24 Osteoplastic instruments (1) SediUotstrjpper (2) Bacon periosteum elevator 
(3) Jacksons turliinate scissors (4) Metal mallet (5) Josephs rasp (6) Reverdin 
needle (7) Crile needle holder (modification) (8) Wire nipper (9) Lembert rongeur 
(10) Jlayo scissors curved on flat (tl) Iris scissors, curved (12) Adson tissue forceps 
toothed (13) 'iankhauersavv (14) \\ ire loop retractors (Pick s) (IS) Beatty retractor 
(16) Calipers (17) Stilles chisel (18) Stilles chisel modified, curved on flat (19) 
Mastoid chisel (20) 'tiastoid chisel graduated in cms (22) Sheehan chisel (22) JletaJ 
rule (23) Wire earner (24) Vise clamp (2) (25) Portable vise (26) Drill plate (27) 
Dean s scissors (28) Gillies needle holder (29) Rake retractors (30) Jameson s caliper 
(31) Richter bone drill (3Z) Fine tooth saw with removable blades 

makes for perfection but the surgical opportunities exist Constant manual exer 
scheme of things today does not permit the cises and technical training are as important 
joung surgeon to acquire such dexterity in the life of a plastic surgeon as they are 
and suppleness of hand at the expense of with a musician if he is to become some 
the operating room It is not impossible, on thing more than a surgical artisan 
the other hand to set aside time and for 

miihte ceftain exerci'es at odd moments of ^ i 

the day which will increase dexterity in Whatever has been said concerning the 
tying and cutting sutures m locking and integrity and the qualities of the surgeon 
unlocking instruments and in other details applies to his assistants, assoaates nurses 
and requirements of modern surgical tech and, m fact to all who subscribe to being 
me At times this can be supplemented by a part of a plastic surgical team As a matter 
exercises in the dissecting room where such of fact, the value of all those entering into 
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the life of an operating room depends essen 
tiallj upon their mutual interest in the 
\\ork and the abiht> to act and work as a 
unit Proper teamnork is indispensable to 
a smoothlj functioning operating theater 
This of course is in the mam predicated 
upon the fact that nhosoever is drafted for 
the operating room is basicallj capable and 
tlefinitelj interested in plastic surgerj 


to an abilitj at mind reading She must 
exhibit a good memorj for instruments 
names and procedures, she also needs a 
degree of imagination so that a single ex 
planation of a proposition is usually suffi 
cient for her to understand nhat is nanted 
She must find joj in her task V nurse who 
takes the attitude that she is just one who 
hands out the hardware is but one of the 



Fig 2SA Transparent x ra> film as pattern material Use of trans 
parent x ray film on uneven surface Note extensive defect of right 
arm posterior aspect Film wrapped around extremity Defect out 
bned by ambwe \wk Fvlm bevwg bited for apposvtvow to chest under 
arm 


It IS not good practice to assign almost 
any nurse available to an operating room 
A nurse so assigned should have first of all 
the necessary background and training in 
general surgery She must be definitely in 
terested in surgerj She must have certain 
traits which make it obvious that she will 
become an enthusiastic helpmate in a surgi 
cal amphitheater She must possess certain 
gifts upon which one can build m order to 
make of such a j oung woman an excellent 
aid To become a good instrument nurse 
for instance she must have what amounts 


signs of an individual who does not belong 
The pains of distraction incident to being 
handed the wToiig instruments repeatedly 
by a nurse and then having to fish for the 
right one are known to all surgeons To 
avoid this sort of thing the nur«e mu'^t have 
bad good surgical training and be able to 
visualize the surgical procedure In order to 
acquire this ability she must also have ex 
perience and imagination This is m large 
part a responsibility of the hospital or the 
university involved m the training of a 
nurse 
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and throat surgeon, the ophthalmologist 
the orthopedic surgeon the obstetrician and 
others, hut few have as >et set aside ade 
quately organized operating rooms for the 
plastic surgeon In only a few instances 
ha%e we m this country anything compa 
rable with the Plastic Institute m Prague 
under the direction of Professor Bunan 
the organization of Sir Harold Gillies in 
London of Imre of Budapest and others 
Nevertheless the resources and the imagi 



Fig 2 SB Transparent X ray film as pattern material (CoKfinwetf) Before film is ex 
tncated from under the arm a line is drawn where film touches the chest wall This indi 
cates allocation of peduncle The line can be seen already drawn under film where it is 
now m contact with the chest Ele\ated portion of film shows outline of arm defect 


THE HOSPITAL 

The hospital is a very important factor 
m the categorj of armamentaria It is the 
custom in all modern and up to date hos 
pitals to base special operating rooms for 
the genilo urinary surgeon, the ear nose 


nation of this country forebode a brilliant 
future 

The Institute of Plastic Surgery in 
Prague is a separate structure, housing 
several departments, all of which contribute 
to the work of the general plastic surgeon 
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Included are a dental department, a nose- less a composite of the armamentaria of 
and-throat section, a laboratory for research various specialties uhich go to make up the 
work in grafts, and a large separate section surgical scheme Insofar as the aim of 
entirely devoted to cosmetic problems, pho- plastic surgery is the reconstruction of bod- 
tography, moulage, and a statistical section ily defects and the correction of deface- 



Fic 2SC Transparent x-ray film as pattern materia! (Conlimicd). 
I'altern of flap has been cut out, arm is brought back into apposition 
to chest and pattern is being rechecked against defect to guarantee 


accuracy 

The necessit> for a separate plastic op- 
erating room IS as pertinent to a 
organizeil modern ho<;pital as a special 
operating room for any other field of sur- 
gerj Since the general plastic surgeon is 
called upon to reconstruct almost e\’ery 
region of the body, internal as nell as ex- 
ternal, his operating room must be more or 


menis in general, it is necessary for the 
plastic surgeon to use any and all arma- 
mentaria of other specialties relevant to the 
attainment of his purpose. Contrarinise, 
insofar as any surgeon or specialist wishes 
to extend his work to include tissue recon- 
struction, he must be adept in the principles 
and the procedures of plastic surgery. 
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with all manner of aids necessary m the 
induction of variable anesthesia but it 
must be so located that there is a minimum 
of noise and traffic within and about 
Operating room traffic is not only annoj ing 
to the surgeon but it also can be quite dis 
turbing to a patient who is not under a 
general anesthetic Lnnecessary talking 
clumsy transferring of equipment squeak 
ing or banging doors using the patient s 
body as a leaning board and all other 


J 'J !/ 



Fig 25D Transparent x ray film as pattern material (Coftiimied) Arm is again posed 
at right angles to chest and film pattern is spread over the latter Note dark heavy line 
on chest under film and just above sutgeon s left thumb and index finger This allocates 
peduncle of future flap 


THE PATIE^T 

Since most plastic procedures are long 
and are executed under some form of local 
or block analgesia the patient s comfort is 
a vital consideration Therefore the plastic 
operating room must not only be equipped 


things which m any way might lead to dis 
comfort or fright must be guarded against 

INSTRUMENTS 

Although basically the instruments used 
by the plastic surgeon are not much differ 
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Tig 23L Trwparent x ray film as pattern material (Continued) While assistant 
holds pattern m place an outline of it i> traced on the chest wall Note petiuncle line m 
posterior asillarj line 


ent from those u ed in other fornis of sur 
ger> the greater number of them must be 
of a siTtallcr sharper ami finer variety It 
I-, the only way m which the plastic surgeon 
can carry out the fine requirements of his 
art W herefore the retractor m plastic sur 
sery is reduccil to a simple hook and the 
knife blade to the smallest practicable size 
Some authors m an endeaeor to gam ad 
vantage of the sharpest blade u e a razor 
bla<lo in the place of the ordinary sui^ical 
knife There is a limit to the advantages 
l^ametl from a ven sharp instrument The 
advantages of the tvpcs of instruments will 
be ill cus oil in Chapter 12 


The quality and the type of needles llmt 
ibe plastic surgeon must have at his dis 
pQsal may range all the way from those 
commonly used by the general surgeon to 
those of the ophthalmologist Nevertheless 
the major portion of the work done by the 
plastic surgeon necessitates for the most 
part the finest caliber of needles both cut 
ting and round As a matter of fact in (his 
tvpe of work the needle puncture is in it«elf 
an important form of trauma Hence the 
commonly employ eii saber sized suture 
neeille and the guy rope fyTK* of suture 
material arc outside the choice of the plastic 
surgeon 
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insertion into a "special guard attached to 
the Unite blade B> means of the gmrd the 
blade is made to undercut the metal sheet 
to only a calculated depth The mechanical 
principle though applied more elementally 
IS of the same ill as that embodied m the 
Padgett dermatome The foregoing are basic 
types from which <;evera! others have been 
devised in recent years Each has its advan 



Fro 2SF Transparent x ray film as pattern material (Coniri ued) Outline of potential 
flap IS shown trac^ on chest wall Note its extension into axilla This would necessitate 
flap with wider peduncle thus increasing tissue cost This iias not deemed wise and was 
exduded from actual flap incision and substituted by direct approximation of lips of 
superior pole of defect as shown in Figure 25G This allowed for easier closure of donor 
site All the steps m planning are illustrated graphically here although m actual expen 
fufed pwrJjce xondjfifaJjnn rd the Jflap to final luri! would bp done xoputally The hasis of 
the latter rests on the presence of the tissue excess over the elbow 


Certain special instruments are peculiar 
to plastic surgery Foremost among them 
are the various dermatomes — mstruraents 
used for the mobilization of skin grafts 
There are several categories of these instru 
ments such as the Blair skm graft knife 
the Blair Marks knife the calibrated tiTie 
of dermatomes represented by the accurate 
machine invented by Padgett and the more 
simple rolled metal sheets of Caltagirone 
The last named are metal sheets calibrated 
m thickness they are glued to the donor 
Site one end being left sufficiently free for 


tages and certain drawbacks Other speaal 
types of plastic instruments are found 
illustrated m Figures 23 and 24 
Aside from the general statement that 
instruments used in this specialty must be 
of a smaller caliber and finer quality the 
matter of instruments is not altogether as 
important as the surgeon s knowledge abil 
ity and manual habits An inferior mstru 
ment guided by a superior hand will accom 
pltsb surprising results m contrast with one 
of viigm sheen thrust without compassion 
into the secret depths of a highlj organized 
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and \anable anatom) \\hat the former material are emplo)ed for this purpo-e b) 
hand can do with a pet retractor, a pair of different surgeons, ranging from Cellophane 
tissue forceps and a «iharp blade the latter and chamois to washed X raj film u^etl b) 
cannot approximate with a catalogue of the author The film is easil) atailable, 
rare creations cheap sterilizable trao'parent, easil) han 

For instruments particular!) u«cful and died during the process of patterning and 




Fic 2SG Transparent a raj film as pattern material (Conlniucd) 
Transfer of thoracic flap to nght arm after total excision of scarr^ 
tissue Lpper and lower extremities of closure (to each side of flap) 
made possible by undermining thus reducing tissue cost of repair 
Note small gauze rolls oxer which are lied critical wire tension sutures 
lo obliterate dead space between flap and unexen recipient site 


adaptable to specific operations see Section 
Three Troccxlure^ 

rVTTFRN M\TrRI\L 
Certain auK arc instrumental in the com 
pletion of the plastic surgeons armamen 
tiTium In order to delineate accurxlcl) 
inci'ions excjsionN flaps Z plistjes and 
the transfer of ti'«ue some form of pattern 
material i' indispensable \arious t)-pei. of 


doe» not alter its shape or size xxith u c or 
time 

The manner of use of pattern material is 
twofold It ma) be used purcl) recordixi'i 
as patterning material for designing the size 
and the shape of grafts or as a tracing 
mexlium (or registering upon it the size and 
the shape of defects the outline of xihicli 
can then be utilized eKewhire on the IkxI) 
to determine the size and the shape of the 
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graft necessary to remedy the defect After 
the defect has been outlined on the X ray 
film It can then be cut out of the remainder 
of the film to make a good permanent 
record without fear of crushing breaking 
or spoiling While in use at the time of the 
operation one can rely upon its accuracy 
because there is no chance for shrinkage or 
variation of any of its details Any trans 
parent material which may be sterilized 
adequately and will not spoil with time is 
appropriate Opaque materials like chamois 
are more difficult to work with because 
thej have to be elevated at every turn of a 
defect to get an accurate pattern of Us de 
tads This is not necessary with transparent 
\ ray film (Fig 25) The details of the 
use of pattern material are discussed and 
illustrated in Chapter 21 Surgical Geo 
metrics 

SPLINTI\G MATERIAL 
All forms of splinting material should be 
at hand The postoperative splinting of soft 
tissue is more important than the splinting 
of joints and bones The ordinary splinting 
material such as wood and plaster of Pans 
is too frequently inadequate because of its 
tseight rigidity or difficulty of application 
Things better suited to the purpose of the 
plastic surgeon are humid cotton adhesive 
tapes agar preparations tin lead or aUimi 
num sheets waxes paraffin dental com 
pound’s stent «ea sponges various grades 
of mechanic’s waste or a combination of 
anj of these The specific u«e and nianner 
of application of the«e will be discussed m 
Chapter 19 Splints and Splinting 
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Fig 25H Transparent x ray film as 
pattern material {Concluded) Anterior 
view of donor site (chest) after transfer 
of dap Note minima] free grafted area 
underarm which could not be dosed by 
direct approximation due to size of 
donor defect without tension beyond 
submammary closure Arm still attached 
to chest by flap as shown in Figure 2SG 
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Diagnosis 


Diagnosis is a judicious conclusion as to 
the nature and the origin of a disease or 
a defect based upon complete evaluation of 
all evidence elicited through history physi 
cal examination and laboratory investiga 
tion Diagnosis in plastic surgery is gov 
erned by the same laws and principles that 
pertain to diagnosis in general If it differs 
at all it differs m particulars rather than in 
basic principles Adequate repair m plastic 
surgery is impossible without a complete 
diagnosis 

Diagnosis in plastic surgery may be 
divided into three distinct phases fl) the 
diagnosis of the personality (2) the general 
physical condition of the patient and (3) 
the evaluation of the plastic problem As 
was pointed out in Chapter 6 Physical 
Examination it is a clinical error to be 
come so engrossed with the nature and the 
extent of a defect as to forget that one is 
dealing with a patient It is imperative that 
one follow a systematic program of history 
taking, g.eneral examination and focal anal 
ysis of the lesion 

The importance of the diagnosis of the 
patient m terms of a functional unit and 
occasionally as a personality problem was 
stressed both in Chapter 3 Psjchological 
Implications as well ns in Chapter 6 

Physical Examination Therefore it will 
not be discussed here except to re empha 
size Its importance 

If m the general physical examination of 
the patient the presence of any systemic 
disease is detected it must be remembered 
that this will have its bearing upon the 
local tissue reaction both durin'^ and after 
the operation Where such conditions as 


diabetes cardiorenal disease tuberculosis 
syphilis thyroid disease or other glandular 
involvement are found such a patient never 
should be accepted for a plastic procedure 
except m an emergency 
There are unusual instances when m the 
presence of a systemic disease a plastic pro 
cedure may be allowed For instance this 
problem comes up occasionally in the repair 
of cleft palate or harelip m infants If a 
child afflicted with a harelip also has e\i 
dence of syphilis the former can be cor 
reeled if the syphilitic condition is under 
control I have seen many such cases oper 
ated upon at the Plastic Institute in Prague 
without complications during the period of 
healing 

PLASTIC DIAGNOSIS 
General 

Whereas the problems presenting them 
selves to any surgeon may in a broad sense 
be divided into two mam categories lesions 
(plus tumors) and deformities even for 
clinical purposes that is inadequate for the 
plastic surgeon This must be so as long as 
plastic surgery is charged not only with the 
eradication of tissue defects and attainment 
of functional repair but also with the re 
sponsibdity of improving appearance of the 
reconstructed part In other words to the 
two mam categories of surgical problems 
must be added a third — ^Defacements 

CLINICAL CATEGORIES 
For convenience all defects pre'senting 
themselves to the plastic surgeon may be 
divided qualitatively on clinical grounds 
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TISSLE DTEECTS 
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Chart l 



into three categories, that is, lesions, deface 
ments and deformities (Chart 2) 

Lesions are active clinical entities, whose 
activity must first be controlled by some 
general and/or local measures which may or 
may not immediately precede correction or 
reconstruction of the part Defacement and 
deformities are static clinical conditions, 
usually of an essentially local character, 
whose correction is the essential field of 
plastic surgery They differ only insofar as 
the former is usually of a more superficial 
character and invohes the appearance of 
the individual whereas the latter more 
pertinently involves the function of a Us 
sue or form of an anatomic part 

Lesions 

Lesions may be divided into acute and 
chronic the latter includes neoplastic con 
ditions 

Acute lesions which come to the atten 
tion of the plastic surgeon ace bums lacera 
tions bites acute ulcerations, avulsions 
gunshot wounds and others 
The chronic lesions consist of certain 
essentially cutaneous entities ulcers gcatni 
lomas callosities sclerodermas pigmenta 
tions xerodermas, cornifications, sinuses, 
cystic neoplasias and other metaplasms 
Under chronic lesions one may or may 
not include neoplastic conditions, such as 


keloids epitheliomas caicinom'is maxillo 
facial (omors paraffinomas and hetnangio 
mas In any case, such a classification is 
acceptable in accordance uith contemporary 
diagnostic premises 

Defacements 

Defacements may be acquired or con 
genital The acquired defacements consist 
of scars tattoos, healed burns superficial 
tissue losses, superficial distortions and 
minor maxillofacial injuries, frequently as 
sociated with spot tattoos or minor depres 
sions 

The congenital defacements consist of 
wide superficial scars pigmentations cica 
trices naevi hirsutism epithelial rests and 
cutaneous bands and capillary hemangiomas 

DEFORillTtES 

Deformities may be either acquired or 
congenital Under acquired deformities, one 
may place such things as scar contractures 
hernias, paralyses adiposities, healed frac 
tures with large soft tissue losses gunshot 
wounds with tis«ue displacement, healed 
bums and their consequences, elephantiases 
maxillofacial injuries of the compound or 
major ivpes 

The congenital deformities frequently en 
countered in this specialty are clefts, con 
stricting bands, polymeria, monstrosities 
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hermas v,ebs foetal rests hj’pertrophies 
apla«iab and asinimetnes 

\ny of the forcgojn„ conditions enumer 
ated under defects nnj be found classified 
•ts lesions m general te^ts hen they even 
tuate in defacement or deformitv or both 
depending upon their seventy thej are en 
titled to quantitative reclassification for 
purposes of repair 

StnctU speaking from the standpoint of 
plastic reconstruction almost all defects 
knonm to surgerj m general (listed in 
Chart I) mai be groupetl as tissue abcr 
rations of one or another tjTie This is due 
to the fact that certain of the conditions 
listed under Clinical categories (lesions 
defacements deformities) are quintiia 
tivelj related This for practical surgical 
purposes makes them redassifiable in ic 
cordance with the tissue differentials pe 
culiar to them These diagnostic surgical 
differentials are three m number as depicted 
graphically in Chart 2 

SURGICAL DirrERENTIXLS 
The labeling of clinical defects purelj in 
accordance with contemporary termmolc^ 
IS inadequate as a working basis from a 
surgical Standpoint This becomes readily 
apparent when one tries to visualize the 
conditions listed under the clinical head 
mg of defects from the standpoint of 
functional formative reconstruction Even 
the simple scar and congenital barn! offer 
greater challenge than mere excision and 
simple closure Their reparative surgical 
demands and implications are different from 
one another although both are tissue de 
fects clinically speaking Finally no accu 
rate surgical knowledge is gained by simply 
classifying a harelip with a web or either 
one with the hypertrophic breast under the 
heading of defects or deformities 

From our perspective all such conditions 
must be analyzed m terms of their basic 
structural tissue deviations (surgical tissue 
differentials) which so pointedly formulate 
and invariably dictate the only type of re 
construction adequate to repair These sur 


gicil differentials which indicate suitable 
procedures m reconstruction are tissue 
voids tissue derangements and tissue ex 
cesses Thej constitute major aberrations 
of norm'll tissue quantitj resulting in de 
fective form and abnormal function 
Tissue void means tissue lack This mav 
be partial total or relative The relative 
tisaue voids are such as accompany atro 
phies aplasias dystrophies and scar tissue 
The presence of scar tissue although it 
re establishes tissue continuity neverthe 
less from a functional or esthetic sense 
simply fills a void In plastic surgery scar 
tissue implies a relative tissue absence 
functionally speaking and an absolute tis 
sue want in consideration of appearance 
Tissue voids may arise for traumatic con 
genital neoplastic or miscellaneous reasons 
The last include such conditions as neurotic 
exconations ulcers and clinical conditions 
consequent upon sy'philis or tuberculosis 
Tissue derangements miy be segmental 
(restncied) or genera) (affecting an entire 
part or append'ige) and may be of three 
kinds 1 distortion a displacement or a mis 
placement The most common form of dis 
(ortion IS (hat due to a scar The usual tis 
sue displacement is due to accident or 
pressure while tissue misplacement is fre 
quently the result of previous surgery or 
paralysis From the standpoint of origin 
any tissue derangement may be triumatic 
congenital or neoplastic or it may be the 
result of habit 

Tissue excess may be true or false Ex 
amples of (he true type are virginal hyper 
trophy of the breasts polymeria and endo 
crine metaplasis whereas examples of the 
false type are callus hematomas usually of 
(he organized or partially organized variety 
lymphademas aneurysms elephantiasesand 
tumors Tissue excesses m relation to origin 
may be traumatic congenital neoplastic 
metabolic or endocrine 
Any tissue aberration may be a combma 
tion of any of the three surgical differen 
tials enumerated above — ^void derangement 
or excess Whatever the origin or etiology 
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1 ir 26 Traumatic alrophj Colhi 
«nl ti uc c(in<cqutnces of lon>, ilchjed 
njxiir of nounri (Jcfl forrarm) 

Note {jarticiihr atfophv of pilm of 
hin<l tI o inilnl xpread of mwne 
^.r^ft ( \er proTim i] half ( f forearm after 
«xci<i n f <CTr Donor site — alMlomen 
f inaf fcMlins of j^rafi rescTNcnf for time 
«hen lx ne j.raft j to Ik- inxcrle*! into 
elbow 

of lJu“'c cnntir' tf«j niU't l>v recr>..n)^«J a> 
'iich liccati c tlio\ consiiiiitp the 'UfRicnl 
premie ii(Hn which adeipnie «iurt.ical re 
juir i< fnrmiiliteif \ workin^ dn^no k in 
pJi tjc ‘ijrprr> /'• a- jmprrfant a< the «ur 


geri Itself \\here a tissue \ojt5 exists an 
augmented reconstruction \s, inchcateil 
Where a tissue derangement exist«i a 
correction rexiston is indicated and where 
a tissue excess exists usuall} an ablation 
reconstruction necessarj 

TISSUF VOIDS 
Ftiolocic Coxiponfnts 

Atrophies \troph) is tissue jnxolution 
the result of interference with the mtegrjt} 
of Its ceffiifar constituents The jntegnt> of 
a cel! and conseqiientlj the tissue which it 
coinpo'ses are dependent upon its innerxa 
tion circulation and the condition of its in 
ternaj nnchinerj that is its cjtophsm 
\n> or all of these ina> be influenced by 
trauma 

\trophies the result of trauma are usu 
ally of a local or delineated character their 
extent dependiUj, upon the type and the 
sexeritj of the injury Though a tissue as 
such may not be actually destroyed by 
trauma its cellular architecture and its 
nervous or circulatory integrity may be so 
affected as to undergo gradual but definite 
changes leading to atrophy of the part Cells 
severely traumatized undergo eventual 
hquidiiion Coincidentally nature makes 
the only attempt at repair she knows and 
that IS to replace the lost tissue by fibrous 
tissue The liquidation of ihc severely trail 
matizeil cells plus their replacement by 
fibrous tissue leads to shrinkage of the part 

(I IK 26) 

The most xailncrable of all tis«ue to 
trauma is fat Consequentlv a large num 
l»cr of defects which come to the attention 
of the phstic snrgeofi arc ««ch as rcsidl 
from the lo s of fatly ti sue If the trauma 
has liccn severe enough to iffect the entire 
Ihicknc'S of sulxrutaneous ht this fat after 
uiu/cfgoing hf/uichtior? may leid to 'll} 
hc'iotj of the overlving skm to the under 
King structures such a« fa«cia irriflon mu« 
clc or l>one and a depression ihfect will 
ensue Such dcprc< io« (fefcct*i arc alnays 
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lOIDS 

Total 
Partial 
Relati%e 
CicaUiaal 
Atrophic 
Aptaslic 
D%'«t rophic 
Et cetera 


PLASTIC DIAGNOSIS 

I 

SURGICAL 

I 

TISSUE ABERRATIONS 
(Diagnostic Differentials) 

Derascements 

Segmental 

Distortion 

\ocatioiial 
C calncial 
Displacement 
AccKknta) 

Pressure 
Misplacement 
Surs cal 
Hatoiual 
Et cetera 
General 
Distortion 
Displacement 
Alisplacement 

1 

(A) TRAUMATIC 

(B) CONGENITAL 

(C) NEOPLASTIC 

(D) ENDOCRINE & 
AirSCELLANEOLS 

Chart 2 


E\ci 


SSES 


True 

\ irg nil H)pcrlroph> 

Endocrine 

Callus 

Polvmeria 

F{>pertroph cs in general 
False 

Org Hcmatomi 
Lymphedema 
Paral) ses 

Clephaniias s 
Ml placements 
Tumors 
El fclera 


scarless because the skin remains unbroken 

The gradient of v-ulnerability of tissues 
to trauma depends upon many ketors age 
sex the nature of the offending agent the 
severity of the insult, the pretraumalic con 
dition of the tissue, the temperature of the 
part, its position and relationship to other 
tissues, as well as the general condition of 
the patient 

All tissues affected by trauma neverthe 
less undergo the same basic experiences of 
cellular insult, edema interference with cir 
culation disturbances of nutrition, shrink 
age, and eventual dissolution and death 
with final substitution by fibrous tissue 
This applies to such controlled and minimal 
[arms oi trauma as the needle puncture and 
the surgical incision The cells m the direct 
line of the cut suffer immediate destruction 
and death, but by virtue of their loss the 
local cellular mosaic of whole groups of 
cells suffers the consequences of the event 


in gradual atrophy and disappearance for a 
distance and to an extent parallel with the 
nature of the cut With the liquidation of 
the destroyed cells and the eventual disap 
pearance of the atrophic masses fibrous tis 
sue replaces the loss These phenomena are 
the basic determinants of the character of 
the final defect 

M herefore in the closure of a surgical in 
cision these unavoidable consequences of 
surgical trauma must be compensated for 
by meticulous apposition and a certain 
amount of overcorrection of the normal 
position of the tissues in order that the re 
suiting repair will eventuate in a scar defect 
as minimal and innocent as possible 

Even the closure of a surgical wound is a 
form of trauma which may lead to atrophy 
This IS particularly evident m closures 
where the size of the needle and the suture 
material is out of proportion to the defect 
or the type of tissue, where the needling is 
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Fig 27 \plasiic hemiatrophj (con 
genual) in\oI\ing middle and lower 
third of face Note flatness of cheek 
Mandible was %erj thin 7}goma and 
malar were of normal «hape and size 

unkind or where the «uturei are tied «o 
tightlj that thej interfere with the innerxa 
tion or blood suppU of the incision and 
hence rcNult in itroph> of the units of tis 
sue include<I within the «uture> Tins leads 
to an esasgerition of the con equences. of 
unavoidable surgical trauma and fmalK to 
a defect nccc« itating 'econdarj plastic re 
\ ision 

\trophj due to intrinsic trauma such a> 
ma> result from pressure of accumulated 
fluid gas organized hemorrhage or tumor 
will not l)c di«ai«se<l here as ii«. treatment 
more properh liclongs to other branebe** of 
siirgcrv There arc outstanding exceptions 
These will lie di cii««e<l in the logical chap 
ters 

Aplasia Ti tie void due to aplasn is 
ti uallv a congenital condition !».a eil on 
some neurotrophic di turkance m contrast 
with atrophv which is more usmlU of 


— I traumatic origin and of a neurocirculatorv 
nature An apla«tic tissue void is neverthe 
less of frequent interest to the plastic sut 
geon It is not impossible in certain in 
stances that aplasia mav be due to some 
form of intra uterine trauma \t anj rate 
it is a condition marked bj a lack of proper 
I original development rather than a regres 
' sion of normal tissue as is the case in 
atrophx (Fig 27) 

\n example of an aplastic condition occa 
stonall> seen is aplasia cranii which is a 
congenital defect the result of incomplete 
o sihcation of the cranial bones The indi 
\idual has to avoid the most trivial injuries 
to the skull becau e ihev ma> result in 
brain damage In such a condition it is 
necessar> to reinforce the cranial vault bj 
means of cartilage bone or Tantalum im 
plants \nother aplastic condition is con 
. genital facial hemiatrophv Others will be 
di<cu»<ed in Section III (Chap 30) 

Tissue Absence The most notable ca.es 
of tissue void are those due to actual ab 
s-ence of tissue This maj be congenital 
traumatic or the result of a le«ion Fore 
most among the last arc voids due to 
epitheliomas ulcers and carcinomas Trau 
malic absence of tissue arises out of in 
cisions excisions burns lacerations bites 
gunshot wounds and amputating scar for 
malion Ti sue void due to congenital 
reasons is represcntetl b\ clefts hernias 
anomalies malformations and inlra uterine 
amputations 

\\hatever the cause a tissue void prop 
erly belongs in the realm of plastic sur^cr> 
The important thing in the determination 
of procedure especiallv in congenital tie 
feels IS to make certain that an actual ab 
«ence of li sue exists Whereas in traumatic 
defects or Ihoe following legions of one 
lj 7 >e or another the tissue lack is quite obv i 
ous and easilj determined in congenita! 
defects this IS not alwavs true For ex 
ample in the ordinarv luirclip there is no 
actual lack of ti sue but rather a false 
placement or di placement of tissue 
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Rarel> there rmi even be a tissue e\ce>s 
There is ahiavs an as^oclated tissue de 
rangement The problem m these conditions 
is one of proper geometric replacement tnd 
anatomic apposition of tissues present 
It is therefore obvious that in the diag 
nosis of a tissue aberration adequate focal 
examination be made in order to determine 
whether there is actual lack of tissue and if 
what IS Its tvpe Where an actual void 
exists It must be supplanted m some man 
ner b\ tissue of the same or morphologicallv 
related ilk Where the defect is due to 
atroph> onl> a part of the ti sue ma> be 
necessary (o be supplied often onlv for the 
sake of form or appearance W here such a 
defect does not interfere with the function 
of the part the supplementarj tissue does 
not nece«sanl> have to be of the same kind 
rinall> where an unusual or irreparable 
tissue void exists a prosthesis ma> be the 
onl> solution 

TISSUE DERA^GE^fE^TS 
General 

Tissue derangements whether of a seg 
mental or general extent ma> be subdivided 
into distortion displacement or misplace 
ment On the other hand a derangement 
can be a combination of the foregoing that 
IS a displacement and a distortion or a dis 
tOTtion and a misplacement The repair of 
a tissue displacement involves simple re 
placement but where it is combined with 
distortion it often means excision of scar 
tissue and revision of the distortion be 
fore replacement is allowable or possible 

(Fig 28) 

The nature and the degree of the derange 
ments will depend upon the nature and the 
degree of the cau«e This maj be augmented 
by age sex and general condition It may 
be further aggravated by injudicious treat 
ments or surgery thus 'Making a mon 
strosity out of a deformity (Blair) 

The various types of derangements may 
be of traumatic congenital or neoplastic 


origin The most frequent etiologic agent is 
trauma One basic difference exists beiu een 
congenital and traiimalic tissue derange 
ments In the former there is frequently 
sunicienl tissue present for an adequate re 
pair and little or no scarring In the trau 
tnatic t>T5e although there is seemingly 
enough tissue present or the derangement 
may even give the impression that there is 
too much tis'sue present one must not be 
deceived by appearances The two factors 
alvvays present in the latter to some degree 
are scar formation and collateral atrophy 
In other words the factor of distortion is 
more prominent m traumatic than in con 
genital derangements \s a result after the 
scar tissue is excised and the deranged tis 
sues mobilized for correction it will be 
found that an inadequate amount of mate 
ml is left with which to make the cor 
rection 

\s indicateii heretofore under Surgical 
DifferenliaU it is an error of omission on 
the part of the student in plastic surgery to 
seek only in a tissue aberration a void a 
derangement or an excess Most tissue aber 
rations— particularly the traumatic type — 
are a combination of these tissue differen 
tills In other words though a defect may 
be essentially a void some part of it is usu 
allv affected with a certain amount of tissue 
derangement While the overall picture of 
a condition may appear to be essentially a 
tissue excess it almost always is associated 
with some degree of tissue derangement 

ErZOtOCIC COVIPOVENTS 

Pressure Tissue derangements resulting 
from pressure are of several types dia 
Stases depressions creases folds inclu 
Sions asymmetries scolioses and disloca 
tions 

Frequently the types resulting from pres 
sure are histologically complex That is 
they involve not only skin but also sub* 
cutaueou'i tissue and underlying supporting 
tissue as w'ell Proper evaluation of these 
tyiies necessitates laboratory investigation 
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the w^c of \ ravs or e\en biop>.\ !o <le 
termine ihe extent of the defect in depth 
Pre^-sure dcransement*; ne'cr «<houId be at 
ticked «urKicalf» untd one has adequate 
knowlc<f?c of the conditifn of the under 
Ijins ti'^ue> It i*- not uncommon »n old 
heiletl burn^ around the mandible to find 
that the pressure from a tough almoat 
caIIou<hkc «car o\crljmg the bone has pro 
ducetf ‘juch change in the «;riapc or the struc 
lure of the Imne that •umplc exci ion or 
cradicalion of the «C3r ■nuh ordinary appo* 
«ition of the collateral «oft ti'«ucs mil pro%e 



Fic 28 Tissue derangeinenls {Top 
left) Extreme tiasue distortion mvob 
mg entire anatomic parts the result of 
healed (cicatricial) fourth degree burn 
of neck and lower jaw (Top r/g^O 
Tissue displacement imohing upper hd 
and malar region the result of gunshot 
wound of right orbit {Bottom, right) 
Tissue misplacement (surgical) of right 
buttock, due to forced closure of sacral 
defect Tne misplacement interfered 
With defecation 


to be an inadequate remediable mea'^urc 
The lame holds true for pressure trauma 
due to casts shoes prosihese<; trusses etc 
dig 29) 

Dystrophy Tissue derangements due to 
djstrophx are evidenced b> pto«es depres 

“ions eversions and asvmmetries Thc'eare 

usuiUj more extensive thin simple distor 
lions or displacements and call for a thor 
ough investigation of the pilienls genera! 
condition Proper surgical correction in 
thcs« cases necessitates a minute analjsi' 
of the function of the part. Us circulation 
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and innervation The correction oi these 
conditions may involve excision of con 
siderable tissue therefore, it is important 
to see that function is in no way com 
promised Accurate anatomic dissection is 
necessary with realignment and meticulous 
apposition of the deeper tissues in order to 
conserve or improve function Therefore 
great care must be exercised m the diagnosis 
of every adjacent anatomic structure which 
enters into the dystrophy 

A homely illustration of this type of con 
dition IS the painless but obvious bunion 
One should not hesitate to remove such a 
distortion though it is essentially a cos 
melic procedure provided it is not done 
without due consideration to the function 
of the part 

Other conditions which may be included 
under this heading of particular interest to 
the plastic surgeon as well as to the oral 
surgeon are the various asymmetries of the 
face resulting from abnormal facial growth 
patterns maldevelopments of facial bones 
leading to disturbance of muscle balance 
pseudo arthroses mandibular maltrusions 
and deviations of tooth development Sur 
gical evaluation of these conditions is fre 
quently difficult because of the complex in 
terrelations of the various parts and their 
influence upon one another as well as upon 
function and form Hence adequate surgical 
therapeusis in many of these conditions is 
stiff an unsettfed probfem fn generaf it 
may be said that diagnosis m this field 
should have for its aim the resolution of 
the functional implications of the derange 
ment so that whatever surgical treatment 
IS decided upon will meet the prerequisites 
of adequate usefulness as well as appearance 
(Fig 30) 

Paralyses Tissue derangement the re 
suit of paralysis may result in depressions 
diastases ptoses folds and asymmetries 
The proper correction of these conditions 
involves first of all an adequate neuro 
logic and functional diagnosis For there is 
always the hope, if not the possibility that 



Fig 29 Pressure derangement of 
tissues of left elbow Patient wore a 
plaster of Pans splint with pressure on 
elbow until necrosis and sloughing of 
tissue resulted as sboini 

some type of neurorrhaphy or nerve trans 
fet may be possible m order to remove the 
underlying cause of the tissue distortion 
Where this is not possible the defect must 
be visualized from the standpoint of static 
as well as functional appearance Any cor 
rective measure decided upon must be a 
compromise between the appearance of the 
individual when the affected part is at rest 
and when the contralateral part or its ana 
tomic mate is functioning Without proper 
evaluation of all of the factors involved m 
the paralysis a random correction may 
prove to be a shotgun prescription 
Where neurorrhaphy is considered in de 
rangements due to paralysis serious thought 
should be given to some type of compli 
mentary interim or plastic procedure which 
will support the afflicted tissues until nerve 
regeneration occurs If this is not done the 
paralyzed tissues may atrophy before com 
plete nerve regeneration takes place to a 
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Fig 30 Djstrophic tissue derangement 
{Top left) Dorsal \iew of web hand of 
adult with resultant tissue djstropby {Top 
Ttght) Bone and joint changes of dystro- 
phic hand 

{Bottom) Two years postoperative 
Note improvement in joint alignment fol 
lowing surgery upon soft tissues only This 
illustrates necessity for reconstruction of 
web hands early in life to avoid permanent 
and usually irremediable joint involvement 
as shown here Finally there is no hope of 



normal size of thumb and length of other 
1 fingers 


point where function is irretrievable be 
cause the muscles are gone when innerva 
tion IS completed 

The outstanding example of paralytic de 
rangement is the relatively common facial 
paralysis In determining the best type of 
correction the surgeon must malve a Ihor 
ough investigation of the origin and the 
clinical course of the case He must ascer 
tun the point at which the nerve has been 
severed or destroyed One must know the 
cause of the paralysis This will help to de 
termine which of the several procedures 
available for its correction is to be applied 


A discussion of these types will be found in 
Chapter 30 

Tumors Tumors can produce tissue de 
rangement essentially by distortion and dis 
placement Tumors are usually evidenced 
by elevations diastases ptoses ever«ions 
exclusions and asymmetries Not to detect 
the underlying cauce in <iuch defects prior 
to operation is to commit an error which 
may lead to disaster To attempt correction 
of a derangement due to an underlyin'^ 
aneurysm granuloma or neoplasm is to 
walk into •serious trouble All tissue defects 
which are not obviously congenital or due 



&e » on to fo sho'**'* 
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Fig 31 Planned e\cision with alore 
thought of reconstruction {Top lejt) 
Same case as preoperative Figure 19 
(basal cell carunoma of left ;aw involt 
ing soft tissues) Note planned geomelrc 
excision Elongated white area is the 
mandible Inset shovis preoperative plan 
of contemplated closure Arrows indicate 
direction in which tissues w-ere advanced 
or shifted to accomplish closure The lat 
ter IS represented by the cross hatched 
horizontal and short vertical lines Note 
wedge-shaped section which bad to be 
excised from line a b as shown in sketch 
so as to make it equal to straight 1 ne c d 
(See Chap 21 Surgical geometries ) 
{Top right) Note closure without distor 
tortion of mouth or cheek 

{Bottom) Front view (functional) 
There is a minimal amount of tissue 
tension through left melo nasal crease 
but only when patient opens his mouth 
widely as shown The case illustrated 
certain advantages of careful geometric 
planning of excision such as — a one 
stage operation minimal hospitalization 
unnecessary grafting low tissue cost 
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Fic 32 An illustration of extensive 
traumatic deran-^ement of tissues due 
to loss of mandibular svmphvsis Note 
collap eel position of mandible ectro 
pion of lower lip scarring and di place 
metil of soft tissues over loner )an and 
mu cle imba ance extending to para 
nasal musculature 

to trauma aluavs should include the con 
^ideration of some underljing neoplastic 
etiolog} It IS better to err on the side of 
doing an eventuall} unnecesearj biops> 
than to find one«elf faced with a situation 
which ma) necessitate a radical re'wlion 
of the part due to the pie^'cnce of a deep 
hemangioma Ivmphangioma or sarcoma 
^^here a tumor exists it is best to con 
cervtxate ow the eradicatiorv of the neoplasm 
with eecondarv but definite consideration 
for the cosmetic results of the operation 
Hence at the time of excision of the growth 
it Is good policv to replace immediatelj 
«ev eretl tissues in a normal position as pos 
«ible to make «ub equent repair easier and 
at a lowered tissue cost (Fig 31) 


Accidental Trauma The greatest etio 
logic factor in the production of tissue de 
rangement is accidental trauma It is the 
result of automobile accidents industrial 
injuries injudicious first aid or poor ong 
inal repair (see Chap la Original Re 
pair ) Where the general condition of a 
patient following an automobile accident or 
industrial injury is not equal to adequate 
repair it is far better to defer the latter 
than to do a makeshift closure and create a 
tissue distortion which mij necessitate a 
senes of plastic corrections otherwise avoid 
able A more detailed di«cussion of the sub 
jecl niW be found m the Chapter 15 
Original Repair 

The character of the defect is usuallj due 
to the tjpe and the sevent> of the trauma 
The tissues primarily re«ponsible for de 
rangements following injurj are the muscu 
lar structures and the subcutaneous fat 
Displacement fractures causing muscle ira 
balance loss of subcutaneous tissue and 
skin usuallj lead to the most obvious tjpes 
of tissue derangements (Fig 32) 

After estimating the amount of tissue 
which has been lost the next step is to de 
lermine how much of the various tissues 
may be available in the vicmitv of the de 
feet for repair The evaluation of the col 
lateral tissues as well as the defect needs 
considerable experience and mature judg 
mcnl Such differential evaluation is not 
always a simple matter However ifathor 
ougli systematic examination of the part is 
made as outlined m Chapter 6 Phj'^ical 
Examination reliable knowledge of tissue 
loss usuallj will be forthcoming 

Meticulous phvsical examination of everj 
part of the defect in both static and active 
or functional state plus accurate measure 
menls with tape and dividers are of great 
help Compari on of the defective part with 
Its contralateral mate is good practice It 
may be necessary to resort to certain labo- 
ratory aids such as moulage and N ray 
examination for final evaluation 

In the ca^e of a gTO*s cbeeV. defect it is 
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good policy to locate the mouth of the 
parotid duct and inject it A\ith opaque sub 
stance for roentgenologic purposes X ray 
examinations in defects where any injury 
to the underlying osseous or other support 
ing structures is suspected always should 
b- done The conventional manner of tal mg 
roentgenograms m these conditions may 
not be adequate The surgeon should con 
suit with the roentgenologist concerning 
other than routine positions necessary in 
any given case 

Determining the extent of the scarring 
and the timbre of the collateral tissues may 
not be possible from physical examination 
alone Frequently this must await elucida 
tion during surgery A judiciously applied 
and carefully calculated biopsy of one or 
more parts of the defect may give one the 
necessary information Biopsy evaluation 
of traumatized tissues is not sufficiently 
used Its value has been stressed elsewhere 
in the text 


TISSUE FXCESS 

General 

Tissue excesses may be true or false de 
pending upon whether they are hyper 
trophies or hyperplasias on the one hand 
or neoplasms misplacements or displace 
ments on the other Edemas naturally are 
false excesses Insofar as pathology is not 
prepared to differentiate basically between 
hypertrophy and hj'perplasia from the sur 
geon s standpoint the two may be treated 
under the same heading 

Etiologic Components 
False Excesses Trauma Excesses due 
to tissue displacement or misplacement are 
usually the result of careless surgery 
trauma or paralysis but they may be con 
genital The greatest proportion of mis 
placements are of traumatic or surgical 
origin In the original repair of an extensive 
laceration if normal replacement of tissue 
IS not accomplished focal excess will result 



Fio 33 Tissue excess m outer third 
of lower Ud due to surgical displace 
vient At time of original repair the 
avulsed lower lid not recognized as 
such was sutured out of position re 
suiting in superfluousness at oute 
canthus Recognition of the true nature 
and quality of tissue excess is imperative 
to intelligent reconstruction 


leading to defective appearance and also to 
dislurance of function (Fig 3 j>) 
Neoplasia Tissue excesses due to neo 
plastic growth frequently come to the at 
tcnlion of the plastic surgeon This is 
particularly true m conditions involving 
exposed parts of the body such as nevus 
hpomatodes and other forms of nevt ma 
Iignant hemangiomas lipomas fibromas 
epidermal carcmozna congenital warts and 
a host of others (Fig 34) ^\bere such 
lesions have resulted in distortion of col 
lateral tissue or destruction of deep tissue 
necessary to normal function their eradi 
cation in a manner which promise^ restora 
tion of adequate appearance as well as 
function is quite properly the field of the 
plastic surgeon (Plate 1) 

Unless the neoplasm is malignant abla 
tion of the growth must be carried out m a 
manner consistent with the form and the 
function of the part This applies particu 
larly to the face breasts gemlo urmarj 
organs nose ears month jaws and hands 
The unplanned rampant or even careless 
excision or amputation of an unsightly 
mark or growth with onlj after thought as 
lo form and function of a part is incon 
sistent with good surgery The principles 
and the practices of plastic surgery stand 
m good stead in this field and for that 
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Fig 34 Tiisue excess due to congenital causes as e^emplmed b> abo\e Epignalhi a 
parasitic monster attached to jan of autosite fetus (Dr Bernhard Steinberg ) Although 
this IS an extreme example of mtraoral patholog% minor conditions of like origin and 
location maj become problems for reconstruction 


rea on if no other should be the propertx 
of all 'burgeons 

True Excesses Avomalies Man} 
anomalous conditions which do not in\oUe 
the ba'^ic u efulnc'S of an anatomic pari 
come to the attention of the plastic «ur{;eon 
and constitute a prominent source of mate 
rill The\ range from the more common 
form', of polimeria to \er) complex lis&ue 
exce' cs dig 34) Their rcmonl is alna}'s 
a ''ocntcil with «ome need for local rccon 
struction who'C degree is more or le«s de 
terminetl b\ the neuromu cular iniolvement 
of the part anil b\ the pre'ence or the 
ili'ence of other anatomic elements neces 
«ar\ for recon-truction Double no'Cs lip" 


hands multiple breasts etc are a few ex 
amples of tissue excess Their management 
is di'^us'ied in the appropriate chapters 
Enoocrine Superfluous tis ue growth as 
a result of endocrine disturbance when it 
invohes function comfort or ippeannce of 
a patient fills into the domain of the 
plastic surgeon The«e conditions are for the 
most part made up of asjmmetries adi 
posities acromegalics hjperpli'iis local 
ized cutaneous changes and others be>on(I 
the normal remetlial control of the internist 
or general surgeon Ml such conditions need 
special consideration and a diagnostic per 
spectiie Though the po sibililj of ulti 
mate cure in man} of thc'-c conditions is 



PlATE I 



False tissue excess Pathologic diagnosis js neoplasia (carcino 
matous) of congenita! pigmented nevus of the right lower extremity 
The patient s age is 36 years the duration of neoplasia is 5 montlu 
This was accompanied by minimal cutaneous edema of the entire 
lower extremity There were no metastascs clinically or microscopi 
cally For extent of nevus and surgical therapeusis see Plate 17 
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obvjously beyond the scope of the plastic 
surgeon telling relief can be brought to the 
patient by judicious palliative correction or 
reconstruction of the afflicted part In pnn 
aple this IS parallel %vith certain therapeutic 
procedures for advanced inoperable car 
cmoma (Fig 35) 

It IS m these cases where the surgery of 
form apropos its influence upon function 
merits serious consideration I\hen for in 
stance the angles of the mandibles in 
leontiasis ossea become so prominent as to 
make it difficult for the patient to open his 
mouth it as quite proper that evasions 
shoaM be planned and executed so as to 
improve the patients ability to open his 
mouth yet the surgery should be kept con 
sistent with good appearance and function 
^ irginal hypertrophy of the breasts is 
another example in point The majority of 
these breasts although occurring m young 
women are functionally impotent Yet by 
virtue of their unusually large size and 
amazing w eight they interfere with efticient 
function of the individual as a whole and at 
times lead to invalidism particularly dur 
mg the summer months 
All conditions falling in the category of 
(issue excess except those due to trauma 
have one thing in common from the stand 
point of diagnosis in plastic surgery An 
accurate estimate must be made of the 
amount of tissue actually superfluous and 
destined for excision m order that the re 
raainder after reconstruction shall ade 
quately serse not only appearance but also 
normal function where possible Only thor 
ough understanding of the deformity will 
make it possible to plan surgical procedures 
adequate in both respects 

SEGMENTAL ANALYSIS 
A tissue aberration as indicated hereto 
fore may be a simple one consisting of a 
void a derangement or an excess or it maj 
be a complex one consisting of two or more 
of the above mentioned components In 
other words one part or segment of a de 



Fig 3S Generalized bodily tissue excess 
the result of endocrine causes 


feet may be essentially a void whereas 
another part may be truly a gross derange 
ment or even appear to be crowded with 
excess tissue Therefore each and every 
defect must be segmentally analyzed m 
order that proper replacement and adequate 
overall correction may result 
Ths issue IS not infrequently met with 
m defects of the cheek (Fig 36) Mhat at 
first glance would seem to be only a rather 
simple healed laceration upon closer analy 
SIS may prove to be a complex distortion 
with misal gnment of the two sides of the 
defect resulting in asymmetry and exten 
sive fibrosis The latter is usually the prod 
uct of abnormal tissue tension To proceed 
by the mere and haphazard excision of the 
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Fio 36 Segmental analysis (Left) 
\alue of segmental analysis At first 
glance the ob\*iou»nesa of depression de 
formity of cheek may oiershadow dis 
placement of the outer canthus upnard 
and the outer third of the loner lid in 
nard and upnard Also note lateral dis 
placement of outer extremity of e>ebrow 
and derangement of upper hd {Right) 
Result after proper segmental evalua 
tion and repair Note multiple Z 
closure of cheek with ettenonzation of 
outer canthus and repositioning of 
upper hd and lower Ud tiasues 

«car tissue and direct re apposition of the 
lipa of the surgical wound without accurate 
anah'Us of where and how the \arjous> 
parts of the defect belonged originalK is to 
substitute one tj-pe of distortion for an 
other If in addition there is pre ent a lack 
of subcutaneous ti 'ue making it a complex 
defect such simple excision of a «=car and 
random apposition of the «urgical wound 
can onh result in the «ubstitution of a cur 
gical for a traumatic defect For methods of 
ccar excision and plan of repair cee Chap 
ter 18 Surgerx of Scars 
The proper replacement of deranged tis 
cue is a prerequisite of adequate plastic 


repair This maj be difticult enough in the 
original repair but can be doublj difticult 
in late repair especially where the tissues 
ha\e been conditioned by scar and time to 
assume new and strange form OnU proper 
and thorough segmental analysis of a de 
rangement will prevent the substitution of 
one deformity for another 
\\ here the deformity of a cheek is exten 
sive It ma\ be found that one part of it is 
essentially a tissue void whereas another 
part may be defective due to tissue derange 
ment and still a third portion of the same 
defect may be entirely a tissue excess The 
last may be due Jo tissue jju placement 
keloid or hypertrophy depending upon the 
age of the indiv idual the method of original 
repair the age of the deformity the effects 
of gravity upon the surrounding tissues and 
other factors influencing form and sym 
metry 



Fig 37 Complex injun to right 
cheek involving all three surgical dif 
ferentials void derangement and 
excess The po tenor third of the defect 
over the angle of the mandible is a 
tissue void that of the cheek proper a 
tissue derangement the mass of tissue 
m the corner of the mouth is a portion 
of upper lip surgically mi«plac^ and 
therefore a tissue exce<s m that region 
The entire upper lip is rotated to the 
right and upnard and is sutured in the 
maxiUarv region an example of «urgical 
muplacement of tissue The same ap 
plies to the rmht ala Such slep-b> step 
and item by item analysis is imperative 
to adequate repair 
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By adequate segmental evaluation of a 
defect It IS frequently possible to design a 
satisfactory reconstruction through borrow 
mg of tissue from that part of the defect 
where an excess exists and shifting the tis 
sue to the part of the deformity where there 
IS an actual lack The revision of deranged 
tissue in Itself often supplies i surpnsmg 
amount of material for reconstruction of 
the defect as a whole Such tissue derange 
ments are common in defects where con 
siderable scarring is a part of the picture 
The mechanism of development of such 
complex defects may be stated succinctly 
as follows An individual sustains a major 
injury resulting in a prominent tissue void 
The surgeon due to haste zeal or jncom 
petence at the time of original repair forces 
a closure without due regard to tissue align 
ment This results in the crowding of avail 
able tissue into abnormal position and form 
producing an excess in locals where normally 
less tissue is found After healing takes 
place the scar tissue begins to contract and 
further distorts already (surgically) mis 
placed tissues This establishes complete 
derangement of the involved part to the 
point of functional aberration The uUi 
mate clinical result is a defect in the cate 
gory of deformity (Fig 37) 

The meticulous excision of <car tis'^ue 
plus adequate dissection and repositioning 
of misplaced tissues plus the advantage 
which accrues from their elasticity when 
adequately mobilized supplies much of the 
material available m corrective plastic 
procedures Reconstructions based on the 
foregoing thesis are the most physiologic 
Meticulous identification of tissues and 
evaluation of their potentialities is not only 
imperative but needs considerable imagina 
tion and experience Notwithstanding ade 
quate dilferential diagnosis of tissue identity, 
quality and quantity both before and dur 
ing operation is the only guarantee to good 
repair The first materially simplifies the 
surgical plan m that complete knowledge of 
the deformity as well as of the collateral 


tissues frequently results in a one or two 
stage operation Otherwise it may lead to 
transfer or importation of tissues extrane 
ous to the defect which onlj makes the 
reconstruction more involved and more pro 
longed This may result in tissue loss and 
tissue waste out of proportion to actual 
tissue need The second matenallj simpli 
fies the timing of postoperative treatment 
and assures better functional results 
The entire mental process of diagnosis in 
plastic surgery must be attuned to the 
proposition that whereas tissue void means 
tissue cost tissue derangement means tis 
sue gain if recognized and finally that 
tissue excess in one pari of a defect does 
not necessarilj mean excision but replace 
ment to its point of origin M ith proper 
application of this perspective in diagnosis 
a more simple surgical repair will almost 
invariably be the result Simplicity m sur 
gery means physiologic surgery and func 
tional results 

It IS doubtful whether overemphasis of 
adequate diagnosis m reconstructive sur 
gery can be committed Wherefore a certain 
degree of re emphasis of terms and funda 
mentals in diagnosis has been deliberately 
effected m this chapter for pedagogical 
reasons 

BIBLIOGRAPHY 

Bunnan M Kinetic disabilities of the hand and 
their classification A study in balance and im 
balance of the hand muscles Am J Surg 
(NS) 61 No 2 1943 

Doherty J A Practical points in the diagnosis 
and treatment of fractures of the jaws Surg 
Gynec & Obst 72 96 1941 
Toot N C Pathology in Surgerj Philadelphia 
L ppincott 194S 

— Identification of Tumors Philadelphia 

lappincott 2948 

Gillies H D Plastic Surgerj of the Face 
Oxford Med Pub 1920 
Jaisison H A simple accurate fluoroscopic 
method of foreign body local zation Radiologj 
47 397 1946 

Lexer E eiderherstellungs Chirurgie Leipzig 
Barth 1920 p 360 



94 


DIAGNOSIS 


McBndi E D Di'^bilits E%aImtion nula 
delphia LippincotJ 1045 
MacGr\de C M pns and Ov-mptom^ Th it 
Clinical Inten relation Philadelphia Lij^in 
colt 194 

McCI mock L \ and Fnednaan M M Ltili 
ration of antibodi for the locahratton of metaL 
and d\ es in the li«sues prel m nari report 
\m J Roentcenol 54 No 6 1943 
Mannheimer B \i‘U2li ation of forcicn bodies 
of Ion rad o-opac!t\ Bnt J Radiol 19 No 
22‘ 1046 

lollock L J The rebtion of the ner\ou» <\-s 


tem to blood pressure Chicago Med Bull 50 
104S 

Redd\ D G and Thansrn clu M V new tech 
nique in «tcmal puncture The Ind an M Gaz 
80 No 10 1943 

^hulr M D and Wei berger D The 
pram m the Dianiosis of ^welling about the 
^aliian Glands {Ourg Cl n of North \minca 
Ma s Gen Ho p No ) Philadelphia and Lon 
don OaincJers 104 

Timofei ex «ki A D Tumor origin as de ennined 
bx us ue culture Am Rex ‘'oxiet Med 4 
No 2 1946 




c€ccec€cee€eecceeccecccc€cecftceecceeccec.cccccfeccccccce,cccee€e«,eec 


10 

Planning the Treatment 


Meticulous planning of the treatment m 
minutest detail is an imperative in plastic 
surgerj The results of a corrective surgical 
procedure are to a large degree e\idences 
of preoperative planning 
Sound planning rests upon complete eval 
uation of all records and maternl which 
may ha\e bearing upon the case This in 
eludes the history the general physical ex 
amination the particular examination the 
evaluation of such aids as moulage pbotog 
raphy \ ray and laboratory material as 
well as the self evaluation of the surgeon 
Consistent results are never the conse 
quence of chance or happening they are 
the fruits of a well laid and precisely exe 
cuted plan Upon close examination of any 
plan of treatment one can usually detect at 
every turn the personality vitality integ 
Tity and rationality as well as the knowl 
edge of the surgeon A well laid plan not 
only gives inner confidence to the surgeon 
himself but also radiates as much to his 
patients Most important of all it gives con 
sistently good results 

THE SURGEON ARCHITECT 
Plans do not happen they are conceived 
Their nature and adequacy depend upon 
the imagination and the experience of the 
surgeon 

Over and above the necessity for the sur 
geon to be a man of good physical emo 
tional and psychological integrity in this 
specialty he must also be an individual of 
certain gifts and imagination In the words 
of Blair There is necessarily something 
approaching a gift back of its (plastic sur 
gery) higher flights which cannot artifiaallj 


be called into being and without a natural 
flare the work cannot go beyond stand 
ardized mediocrity Given the combination 
of ability and the will to do both quality 
and facility of production can be stepped 
up mdefimtely by training and circum 
stance * 

Like the sculptor the mathematician the 
artist or the musician the surgeon is a 
human personality of distinctive and mdi 
vidual qualities For the plastic surgeon not 
to hive the benefit of a sense of proportion 
and symmetry a certain artistic flair and a 
zeal for perfection m smallest detail 
stamps him as onlv an artisan rather than 
an artist All his work will bear the mark 
of a patternmaker rather than the mark of 
surgical artistry His reconstruction or cor 
rections will produce noses all of which 
look alike his harelips will be only a flap 
over the upper teeth and repairs in gen 
eral will be only patchwork 

One can learn how to cut a skin graft or 
prepare a pedicle flap m a very short period 
of time but to learn the many things which 
can be done with it the manner of turn 
ing them to form and symmetry is a qua! 
ity more difficult It takes a cunning im 
agination and love of the work if these 
qualities are absent difficulties are created 
for both the master and the pupil 
THE PATIENT 

Any adequate plan of treatment always 
must consider the patient as an organic 
whole and a functional unit No plan is ever 
adequate without taking into consideration 

• Blair V P Surgery specially urgery and pJas 
t c suigeiy Surg G>ncc & Obst 62 895 1936 
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the patients personalitj as well as his 
ph>sical welfare No matter how well chosen 
a surgical procedure maj be it never can 
benefit a patient whose personalitj js an 
tagonistic or prejudicial to his own wel 
fare To disregard this principle is to court 
psj chological disaster in spite of surgical 
success Such a complication is as unwel 
come and >et as avoidable as a pulmonary 
abscess follow mg a tonsillectomy (see Chap 
3 Psychological Considerations ) 

Next is the proper appraisal of the pa 
tient s general physical condition It is par 
tvcularly wetessaty where geweial awesvbesva 
has to be employed or where the correction 
of defects may prove to be a prolonged sur 
gical relay as in war injuries or where the 
general condition might prove to be contra 
indicative to surgery In the last category 
belong cardiorenal disease hemorrhagic 
diatheses pregnancy blood dyscrasias dia 
beies tuberculosis or recurring generalized 
cutaneous conditions such as psoriasis 
Their relationship to healing and esthetic 
results has been more fully treated else 
where in this text 

It IS perfectly proper that patients be 
apprized of the fact that all operations 
carry with them some risk even under the 
best conditions Insofar as the average plas 
tic procedure deals with a local defect the 
risk to the patient s life is negligible Not 
withstanding a very important tissue risk 
exists The meaning and the import of tis 
sue risk in plastic surgery soon become e\i 
dent if one attempts only corrections of a 
few minor defects of the ear a poorly 
repaired harelip or the rev i«ion of a vertical 
scar of the suprasternal notch so frequently 
found after tracheotomy Repeated attempts 
at the ablation of such apparently minor 
defects without thorough knowledge of 
plastic procedures soon dissipates the atti 
Hide of little risk and minor operation 
hen such operations fail they result in 
considerable tissue cost and economic loss 
The dramatization of the accomplish 
mcnts of plastic surgery bv the lay mind 


may leave the idea that corrective surgical 
procedures are some form of extraordinary 
simple surgery where the only risk is the 
failure of the attainment of esthetic per 
fecuon This is unfortunate Patients al 
ways must be apprized of the fact that cor 
rective surgical procedures are nev er outside 
the pale of consequences or complications 
peculiar to all forms of surgery It is wis 
dom and kindness from the very outset to 
inform the patient that all forms of surgery 
plastic surgery not excepted begin with an 
incision and end up with a scar The only 
c<iw«<ilat.Km the plastic swrgeow taw gwe bvs 
patient is that it may be possible to so place 
the scar as to make it as inconspicuous and 
as minimal as conditions and skill permit 
The patients hopes and expectations must 
at all limes be determined by the surgeon s 
honest exposition of the realities which 
should be enumerated in every case and 
never left to the patient s imagination 

THE TISSUES 

A corrective surgical procedure must al 
ways fit the individuality of a defect The 
correction of the defect never should follow 
some preconceived premeditated or habit 
ual surgical fetish It should be dictated by 
the condition and the kind of tissue com 
prising the defect and the quality of the tis 
sues avaiiable for repair 

Tissue Vulnerabilitv 

Since surgery is a form of trauma it fol 
lows that the more extensive or involvetl 
the defect usually the more telling the sur 
gica! trauma incident to the correction All 
tissue has a certain threshold of vxilnerabil 
ity This vulnerability to trauma increases 
as that tissue is removed from its physio- 
Ic^ic norm 

Scar tissue is the most vulnerable All 
acquired defects heal in *^ome degree by the 
deposition of scar tisue Repair of such de 
fects must begin with evaluation of the 
amount of «car tissue pre«cnt The rami 
fication of the «car tissue will in it«elf die 
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tale the degree o( dissection necessarj’. This, disturbance, which makes surgical trauma 
to a large extent, determines the amount of more telling in its effect upon healing than 
unavoidable surgical trauma If the tissues is true when incisions are made into normal 
comprising or surrounding the defect, or tissues The actual condition of the tissues 
both, are grossly scarred, edematous, con* adjacent to a defect depends upon many 
gested or atrophic, obviously the amount of factors, such as the time which has elapsed 
surgical trauma they will stand is minimal since the injury, the age of the patient, the 
If such a defect shouldindicate considerable quality of the original repair, the presence 
dissection, it is better to dh ide the correc* or the absence of foreign bodies, the size of 



Fig iS Resufts of partiaf excision of fij-pertropfiic scar mvofvmg 
groin and abdomen for purposes of relaxation and early functional 
rehabilitation through free-grafting Note hypertrophic edges of graft, 
a not uncommon manifestation when inlay grafting is done 

lion into several stages. This applies as well the defect, the amount of scar tissue pres- 
to the excision of scars Scars cannot ahrays ent, and the type of tissue involved IVhen 
be excised in loto, either because of their any cUnical evidences of neurocirculatory 
size or because the quality of the surround- or metabolic disturbance of tissue is evi- 
ing tissue does not permit reliable cl«»ure dent, these must be corrected preoperatively 
The threshold of vulnerability to trauma by physiotherapy, time and other means 
of tissues adjacent to a scarred defect is At times an operation as such can help to 
almost without exception lower than that of alleviate the abnormal tissue condition. Siir- 
normal tissues Even though not edematous, gery can augment directly the circulation 
congested or obviously atrophic, they never- of a part This is particularly true of pro- 
theless are afflicted with certain cellular cedures designed to relieve tissue tension by 
pathologies and degrees of neurocirculatory at least partial scar excision with free graft- 
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ing of the resulting defect (Fig 38) mul 
tiple Z plasties or softening of scars bj 
various means all tending toward collateral 
tissue relaxation Further discussion of this 
subject is reserved for Chapter 18 Sur 
gerv of Scars 

Tissue risk is present in the repair of con 
genital defects as well as in the correction 
of traumatic defects although not in the 
same degree The degree of difference lies 
in the fact that in the traumatic defect 
there is much more pathologic physiology 
extant in tissues adjacent to defects as 
compared with congenital conditions Con 
sequentlj the influence of surgical trauma 
upon such tissues is more nearly akin to that 
of normal tissue Hence in the correction 
of congenital deformities the surgeon can 
better rely upon the ordinary clinical signs 
of tissue integrity before surgery and the 
signs of tissue trauma during operation 
(For the latter see Chap 12 Surgical 
Process ) 

Tissue Timbre 

Certain general tissue qualities may be 
used as clinical indices of tissue timbre In 
general thick skins do not heal as readily 
and as well as thin skins Dry skins give 
poorer scars or even keloids as compared 
With so called moist skins The more elastic 
the skin the less it will suffer from surgical 
trauma Skin normally overljing a large 
amount of adipose tissue will stand rela 
tivelj more surgical abu'^e hen the bod> 
as a whole suffers with over deposition of 
fatt} tissue the skin in general will respond 
more acutely to trauma The pinker the 
skin the more resistant it is to injur> 
whereas the more bluish skins are less re 
sistant to injury This in a measure is due 
to the fact that the bluish skin usually has 
a more extensive venous circulation be 
cause the vein is more easilj injured than 
the artery such skins are more vulnerable 
In fact the survival of all traumatized tis 
sue IS far more dependent in the first ^2 
hours upon the integrity of its venous or 


culation than upon its arterial supply 
unless the arterial supply is completely cut 
off Skins with a large amount of epidermis 
are less reliable in their healing powers as 
compared w ith skins w here the derma is the 
predominant constituent It is not uncom 
ttioa to see the derma in an incised skm 
heal completely whereas the epidermis will 
stay separated for days or even weeks 
Occasionally the epidermis in such skins 
will slough around the incision leaving an 
exposed pink derma and only days later 
will the former regenerate from the sides or 
the glands contained within the derma This 
IS not uncommonly seen in incisions or 
lesions of the palm of the hand the sole of 
the foot or the back This complication is 
notorious m electrical burns of the skin 
when rigid asepsis is neglected 

Certain dermatologic conditions indicate 
poor tissue timbre If the patient is afflicted 
with pimples boiL carbuncles eczemas 
excoriations psoriasis or any other skm 
lesions It is well to assume that the quality 
of his tissues IS inferior at least for the 
lime being In such cases corrective surgery 
should be postponed 

Any plan of treatment which does not 
embody within it a careful inventory of all 
the tissues which may come into the zone 
of operation is not a sound plan and will 
almost always lead to disappointments post 
operatively 

SPLINTING 

Prov ision for adequate postoperativ e 
splinting of soft tissues is one of the most 
important phases of good planning This is 
a basic imperative sometimes difficult to 
master in plastic surgery The difficulties 
arise from the fact that soft tissues in con 
trast with bone are never rigid enough to 
be anchored or staged easily hereas one 
bone fragment m some measure will splint 
another the opposite is usually true in soft 
tissues The latter when severed always re 
tract Whereas soft tissues m themselves act 
more or less as a splint for a fractured 
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bone ihe rc\er«e in not true m the «ytmc 
d%ree 

The splinting of <o^t ti-siies of the fice 
and those iurroundin^ the lioihlj orifices 
pre.cnts 1 specnl problem OIjmousIj gen 
enl bodiK functions mu>t be mimtimwt 
throughout the period of hciling There 
fore the mechimcnl «phniing of such soft 
tissues can onK lie exerci eil to a degree not 
interfering with rcNpiralion deglutition 
and some degree of ma tication and eacte 
lion Man\ in^cnioii*. naj^, ha\e lieen do 
Ms«} for splinling tissues al>out orifices 


of the already accomplished repair is ncccs 
s.ar> Olhcrujsc shrinkage distortion due to 
postoperatiic fibrosis gntilj and other fac 
loR IS umiofdablc This is especially true 
of reconstruction in\ol\mg the jaws the 
orifice^ and the hands Splints designed for 
such purposes must not only maintain the 
integrity of the repair but also allow basic 
(unctions Interim splints of necessity must 
lie completely accurate m their design and 
construction and are ilways among the most 
m^eniotis ami diflicull to make (1 ig 39} 
Many subsiances an ! materials haie been 



hr J9 \ t}jK of eTtemiKiraneuut interim 'phnting to protect 
soft tissue repair of d>r urn of hand until Iwne grafting of meta 
caiTials is permissible yttacbmeni (bridge) btlween wnsilct and 
dorsal coserage presents oserflcsion and disturbance of repair 


Satisfactory splinting of soft tissues from 
both the anatomic as well as the physio 
lo^ic standpoint must frequently be a com 
promise between the conloural and the me 
chanica! difficulties of the part its position 
its specific function and the general nel 
fare of the patient (<ee Chap I9> 

Intfrim Spuntinc 

^faJor defects of the human form cannot 
always be corrected m one surgical inning 
In gross injuries such as are common in 
war a dozen or more separate surgical pro 
cedures may be necessary In the interim 
between the surgical innings maintenance 


employed in making such splints Among 
ihcNC are acrylics tantalum gold vital 
hum siher ivory iicomum and others 
The<c arc considered in Chapter 19 Splints 
and Splinting 

CllOlCr 01 PROCCDURE 
The factors which deternune the ade 
quacj of a procedure in corrective surgery 
are four the pecuhanties of the case the 
aliiiity and the experience of (he surgeon 
the condition under which the procedure 
will have to be executed and the rationale 
of the procedure itself 
The peculiarities of a case which infTu 
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ence choice of procedure are age sex gen 
eral condition extent of the defect availa 
bihty of tissue for repair, ultimate tissue 
cost, and economic condition of the patient 
Examples of the foregoing are legion For 
instance it is generallj conceded that a 
cleft palate operation is not ad\isable prior 
to the age of 18 months Again one would 
hardli think of borrowing tissue from the 
region of the breast in a young girl because 
of the probabilitj of postoperative inter 
ference with the breast development It 
would be follj to plan an extended proced 
ure at a time when little tissue is available 
for repair as is often the case in extensive 
burns In defects where there is great loss 
of bone as well as soft tissue the tissue cost 
m the repair of the condition might better 
be avoided bj re«orting to some form of ap 
pliance or prosthesis If the economic con 
dition of the patient is such that a senes of 
operations necessitating prolonged hos 
pitabzation should prove to be a dram 
upon the welfare of his family some other 
procedure or method of remedying the de 
feet should be considered \\herefore pro 
cedures are usuall> spoken of as those of 
choice and those of necessit} 

Procedures of choice are such as can be 
dictated bj the surgeon his conscience and 
the conditions of the ca-se Procedures of 
neccs5it> are such as are forced upon the 
surgeon bj circumstance precarious condi 
tion of the patient '^everitj of a defect or 
the uncompromising demands of a situation 
Foremost among such conditions is the very 
extensive and severe burn sometimes in 
volving SO per cent or more of the IkkIv 
Homografls maj have to be used as a life 
•saving measure although skin grafts taken 
from others are known never to survive for 
more than a few dajs to six months This 
does not applj in the case of identical 
twins 

Finall) there is a difference between a 
procciiure of choice and a choice procedure 
The latter is the ideal procedure as it ap 
phcs to a certain specific case The former 
IS anv one of «evcral proceilures which will 


accomplish an acceptable result m the same 
cate^orj of cases In other words a specific 
defect ma> be repaired b> one surgeon with 
tissues collateral to it and bj another with 
tissues from distant parts of the bodj in the 
form of a tube pedicle a flap or a free 
graft Both men ma> get satisfactorj re 
suits The first is the choice procedure the 
second a procedure of choice The whole 
business is a matter of evaluation interpre 
lation visualization imagination training 
experience and ingenuitj — the marks of the 
expert surgeon 

The surgeon should honestlj evaluate his 
own ability He must never be tempted 
beyond his depth of experience He should 
heed the experiences of other surgeons with 
ihe procedure and should appraise his own 
technical ability as against the demands of 
the method 

Most modern ho«pital» are equipped so 
that almost any standard corrective opera 
tion may be accomphshed within their con 
fines If one is forced to operate under 
conditions of poor lighting ventilation 
temperature assistance or asepsis major or 
protracteil procedures should be guarded 
against It is not possible to meet the exact 
mg demands of plastic surgery on a kitchen 
table 

Once the surgeon has decided upon a pro 
cedure he should undocstand both its ana 
tomic and phy’siologic 'implications The 
simplest procedure which will accomplish 
the desired result is usually the best The 
technical difliculties must be clearly visu 
alized before the surgeon decides whether 
for him a particular procedure is a simple 
procedure 

Not all procedures described in textbooks 
can be relied upon as anatomically and 
physiologicallv rational This is particularly 
true of operations descnbcil for the corrcc 
tion of major defects of the face or genital 
Cleans Some of lhe«e occasionally encoun 
tered in books of surgery are of a caliber 
which leaves doubt as to whether or not 
they arc the result of operating room expe 
rience Finally consideration must be given 



L . - - , 

Rfsults of inadwiuale inimm postopcratue <plmtin^ of full 
thickness bracelet t>pe skm Rnfi The patient was allowed wrist 
flexion too soon after fcnw)\al of 'utures, hence the hjpertrophic, 
hypercmic suture lines with fibrous itssue proliferation in the distal 
edce of an otherwise completel> sun.ivetl praft Note similar reaction 
about full thickness pnft of the little finper, for the same reason 
I or protection apainst such escntualities, see Fipurc i9 
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Fic 40 Late results {Top Icjt) Con 
djtion of full thickness skin prafis ? 
years pastoperatn e appfred to both in 
steps origmally aRltcted with almost 
symmetric pressure sores resulting from 
plaster casts Lower borders of grafted 
regions discernible by slight bronzing 
This occurred actually ;ust outside the 
grafted areas {Top rig/rt) Fnd results 
(6 years postoperative) of total recon 
struction of heel Patient nalked on it 
daily {Bottom) Phntar aspect Ob«er\e 
acute creasing where new heel meets 
sole This local is curiously the point of 
most frequent late trouble postopera 
tively due to creasing of skin incident 
to walking Excision of skin redundancy 
at this point (2 or 3 years after recon 
struction) is a common necessity with 
most surgical heels (Since this photo 
graph was taken patient has added 
another S vears of usefulness to the 
heel ) 


as to the late results to be expected from 
the operation 

LATE RESULTS 

The planning of any surgical reconstruc 
tion should include consideration for its 
permanency ^\hat will be the quality of 
the functional as well as esthetic result ob 
tamed say two or three or even five years 
following the operation (Fig 40) ’ It is not 
at all uncommon to obtain what appears 
to be an acceptable result immediately 
after an operation and then experience dis 
may because the repair proves to be func 



tionally or esthetically inadequate six 
months later The merits of a procedure as 
concerns permanency are basically ana 
tomic and morphologic 
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There are of course procetlurc:> which 
b\ the \er\ nature of the ca«e must be pro 
tempore inlcrNcntion^ Thl^ i'. alwa\-s true 
in the re\i<ion of se\cre ear no^e jaw 
Kcnito-urimrv and other defects in \er\ 
joung children \ tN-pe of correction mu t 
often be made in the knowletl^e that with 
the i^rowth of the child and the passinit of 
time auumenlini' rcMSions or corrections 
will be neco ar\ Such operations arc done 
to a\oid eventual tissue changes collateral 
to the defect or to lav an appropriate foun 
dation for ultimate correction of the de 
formitv later in life The parents of the 
child must be apprized of the facts in the 
case so that there is no misunderstandinij 
later on 

Ml the forcsoins con iderations are baste 
Thev must be kept in mind con«tantl) and 
must be applied sjstcmaticallj in the ade 
quate planning of an operation 
IlIIlLIOGRM’in 

blocker T G Irinciplcs of reconstruction of 
defects about ihe face Texas ^tate J Med 
42 526 104 

Connollv F \ Diagnosis and manacement for 


first fortj -eight hours Nebraska M J 31 265 
1946 

Cemwav H Principles of plastic surgen in the 
treatment of mal gnant tumors of the face 
*turg Cvaiec & Obst 72 449 1942 

Dixon C F and Ben«on R F Surgical man 
agement of large tumors of the neck Reiwrl of 
l«o unusual cases \m J ‘'urg (NS) 69 
No 3 1945 

Figi F \ Treatment of cancer of the lar)nx 
»iih emphasis on conservatism \nn Otol 
Rhin & Larvmg jO 723 1941 

Cordon ^ D The treatment of gunshot wounds 
of the face Bull \cad Med Toronto Juh 
194a 

Kazanjian \ I! Prtmarj care of injuries of the 
face and jaws ^urg Gvnec & Obst 72 411 
1941 
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Activation of the Surgical Plan 


PREOPERATIVE MANTAGEMEVT 

There is al\\ays the danger that the busj 
surgeon will become too much of an opera- 
tor and loo little of a doctor , too much of 
an artisan and too little of the scientist 
This js probably' more true with (hesurireon 
specialist than with the general surgeon 
Notwithstanding the adequate management 
of any case implies that the surgeon be re 
sponsible for everj thing which happens 
from the time the patient enters his office 
until the same patient is discharged as cured 
or improved 

Adequate preoperative management means 
an overall system of care and caution 
Nothing just happens by itself It must be 
planned No one is better qualified than the 
surgeon himself to delineate the preopera 
tive plan ‘specifically indicated m a given 
case The precise plan of management of 
any one case is never the business of the 
intern or the nurse, although the execution 
of the plan may well be assigned to either 
or both, under proper supervision, since 
that is an indispensable factor in teaching 

The patient should be made to under 
stand that he too has certain responsibilities 
toward the success of the operation He 
should be informed of the type of operation 
being contemplated, as well as the risks and 
the limitations of the procedure He should 
have impressed upon him that certain con 
duct is demanded of him and that possibly 
certain inconveniences as to time, work and 
patience must be faced as unavoidable in 
the successful prosecution of the plan He 
must be psychologically prepared so that 
his CD operation throughout the treatment 


will be a foregone conclusion He never 
must be left to wonder what is going to 
happen next and why In short the surgeon 
must lake the patient or the family or both, 
into bis confidence 

PArrcvrs GnvfraAC. CoffomoN 

The general physical condition of the pa 
tient must be assured in the activation of 
the surgical blueprint No patient requiring 
extensive corrective surgery should be oper 
ated upon who is not in the best physical 
condition Much time cun be lost because of 
It In this connection certain rules should 
be followed 

Xo patient '^houkl be operated whose 
hemoglobin is less than 70 per cent or who 
gives a history of recurrent skin aHliclions 
such as carbuncles or psoriasis or who has 
any chronic infections, such as a running 
ear, syphilis or extensive active bronchiec 
fasis In this sime category belong patients 
who have any form of blood dyscrasia low 
platelet count, diabetes, or who for some 
reason have suffered considerable loss of 
weight m the period immediately preceding 
the operation Such conditions entirely ex 
dude plastic procedures or must be thor 
oughly controlled by general treatment 
before surgery 

In operation'? upon the atria, such as the 
mouth, the nose, the ear or the vagina all 
communicating parts must be investigated 
for any pathology present, and any such 
pathology should be completely eradicated 
Prior to operations upon the jaws, a thor 
ough and complete correction of suspicious 
dental conditions and other aspects of oral 
hygiene must be instituted 
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Vitamins and the Skin 
The general timbre and condition of the 
skin IS of particular consequence to the 
plastic surgeon The important relationship 
of vitamins to the integrity of the skin is 
generally accepted Vitamins are a part of 
a complete and adequate diet Although 
they are essential, they cannot accomplish 
miracles Vitamin therapy is pertinent oily 
when the patient suffers with an actual 
vitamin deficiency It may produce reveal 
ing results at such times 
Although moderate vitamin depletion may 
not cause any visible lesions, it can produce 
disturbances in the tissues, particularly the 
skin which are of significance in the process 
of healing Certain vitamins are of out 
standing importance in this connection 
Patients suffering with a vitamin A de 
ficiency show pathologic changes m the skin 
essentially due to epithelial metaplasia The 
normal skin epithelium atrophies and is 
eventually replaced by the proliferating 
basal cells which ultimately become kera 
tinized The keratinized epithelium accu 
mulates in the glands and the ducts of the 
skin and produces some of the gross patho 
logic features of the deficiency clinically 
The metaplasia results in dryness rough 
ness and follicular eruptions These may 
appear rather suddenly on the anterolateral 
aspects of the thighs or on the postero 
lateral aspects of the upper arms Only 
later does the eruption spread to the ex- 
tensor surfaces of both upper and lower 
extremities The hands and the feet are 
rarely involved The genito anal region is 
almost never involved The skin of the pa 
tient is generally darker than normal, and 
there IS absence of sensible sweating The 
normal surface markings are exaggerated 
eventually leading to a finely wrinkled ap 
pearance of the skin In fact the eruption 
may eventually resemble acne, except that 
m the latter condition the skin is oily and 
sweatj The condition, when present, 
should be treated for two or three months 


by administering from 1,000,000 to 2,000,- 
000 USP units of vitamin A daily 
Clinical manifestations due to the de 
fiaency of vitamin B are of several vane 
ties, due to the many fractions of the 
vitamin B complex In general, they are 
manifested by a lowered muscle tone, in 
creased perspiration, irritability, nonspe 
cific dermatitis, scaliness of the skin, dan 
drufF, loss of hair, epidermal thickening 
and increased activity of the sebaceous 
glands These may be complicated by 
glossitis maceration of the skm m the 
angles of mouth reddening of the lips, par 
ticularly along the line of closure, and scaly, 
green desquamations about the orifices in 
general Dependable and adequate treat 
ment in this condition consists of the use of 
the pure synthetic vitamin, because it is 
almost impossible to secure adequate intake 
by any other means 

The deficiency of vitamin C is usually 
manifested by excessive capillary bleeding, 
defective bone formation, petechiae around 
the hair follicles, impairment of wound 
healing and the formation of pale avascuhr 
granulation tissue Treatment with ascorbic 
acid usually corrects these conditions very 
rapidly 

Deficiency of vitamin D is usually pres 
ent in cases where one finds chronic scal> 
hyperemic or ulcerating lesions of the skin 
In (he latter case the skm is usually 
atrophic pale, loose and wrinkly Theessen 
(lal function of vitamin D is to increase 
the absorption of calcium and phosphorus 
from the intestine Wherefore, many of the 
cases suffering from the deficiency present 
oral and dental complaints The vitamin is 
a very potent one and therefore should be 
used under careful supervision, particularly 
in children, m whom it can produce toxic 
symptoms if used in large doses over long 
periods of time 

Co OPFKATION With Aids 

Adequate preoperative management of a 
case necessitates complete co operation of 
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all personnel entering into the case There 
fore It IS important that all members of the 
operating team be apprized of the plan of 
procedure 

A thorough understanding should be had 
with the anesthetist in cases to be operated 
upon under general anesthesia This in 
eludes preoperame medication tj^re of 
anesthetic to be emplojed and its possible 
postoperative implication'; In most exlen 
sive facial operations a transnasal or an 
intratracheal anesthesia is indicated Allow 
ances must be made for the phjsical pres 
ence of the anesthetist in the near vicinity 
of the operating table His position and 
comfort should be provided for before the 
operation AH arrangements and set ups 
should tend to the one end of securing safe 
and adequate anesthesia without contami 
nation of the field through (he complexities 
of administration 

The immediate assistants and the mstru 
ment nurse should have particular knonl 
edge of the surgical procedure contem 
plated They must understand the reasons 
for the use of special instruments dress 
mgs and splints at the time of the opera 
tion This type of communion between the 
surgeon and his assistants is particularlj 
important in the management of children 
A child IS naturally shy of strangers If it is 
afflicted with some congenital deformity and 
has had unwelcome psjxhological experi 
ences at tfie fianas of other acfbfts its man 
agement may prove to be a great problem 
which can be conquered only through ac 
quaintance of the child with the personnel 
of the operating team The ordeal of (he 
operation may precipitate an undesirable 
psjchological climax in children This may 
not have been anticipated prior (o the c^ier 
ation It may spell the d fference between 
success and failure unless the child is man 
ageable by someone on the operating team 
if not by the surgeon himself A child even 
more than an adult must be handled as a 
patient and never as a case This often 
implies exclusion of parents as visitors 


Surgeon s General Condition 

tinally the surgeon should take inven 
lorj of his own condition He should be m 
good psjchological and physical mettle Ob 
viously a surgeon never should operate if 
he himself is afflicted with some acute infec 
tion or distress He should abstain from 
operating when physically too tired emo 
tionally disturbed or for some reason men 
tally not equal to the task He never should 
plan protracted or difficult operations for a 
day when he knows that during the night 
before other important or strenuous obbga 
tions maj interfere with his integrity on the 
morning of surgery In other words it is 
imperative that the surgeon himself be in as 
good general physical and mental condition 
as IS required of the patient before the oper 
ation If this is not possible the operation 
nnj prove to be an ordeal Ender such cir 
cumstances it is wiser to postpone things 
until another day 

There are limes when even though in 
good general condition the surgeon should 
hesitate to add another strenuous operation 
to an ahead) full program The one more 
ca«e like the last draft may prove to be 
loo much Except in an emergency his first 
obligations are to patients on whom he has 
already operated These considerations may 
seem like trivia or homely repetitions of 
obvious things jet because of their basic 
import the advice is risked The require 
ments and the exigencies of modern life 
make the foregoing a situation not uncom 
mon in the busy surgeon s life 

Subtle as it may be much in the execu 
tion of an operative procedure and even 
the rwults obtained depend upon the con 
dition and the disposition of the surgeon at 
the time of the operation The nature of 
surgical work — and particularly is this true 
of corrective plastic procedures — is such 
that the surgeon is in no better position to 
give his best than is the artist the violinist 
or the professional golfer who is suffering 
with indigestion or indisposition To deny 
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this to the point of disregard siniplj means 
that the surgeon is taking another step 
closer to a coronarj e\it — the modern 
scourge of medical men 

PRh OrER.\Tn h PREP \R^T10\ 
Preoperative preparation is the final 
technical step before surgerj Its purpose ts 
to reduce all surgical riak to a minimum to 
establish the foundation for asepsis and to 
delineate the surgical stage 

The process maj be divided into three 
parts the preparation of the patient the 
preparation of the surgical field and the 
preparation of the surgeon 

The Patient 

The general preparation of the patient 
involves his being placed in an easil> ac 
cessible and comfortable room of such sue 
and equipment that postoperative care nn> 
be earned out without inconvenience He 
should be given fluids freel> especiallj if 
prolongetl operations under general ines 
Ihesia are conlemphteil Where local ants 
lhe>ia Is to be used he ma> lake fluids up 
to the time of the operation In excep 
lionallj iaxm„ operations extra carboh> 
drates should be gi'cn at this time INvcho 
logical reassurance of the patient is alvva>s 
mdicateii 

Premcdication and the t)pe of drug to be 
used are matters of choice with the surgeon 
antf occasional) thev are defemnned hi 
the i(lios)ncras) of the patient The amount 
of the drug is mfluencetl b) age sex and 
di po ition of the patient In an) event the 
patient mu t get the proper amount of 
sleep water and comfort before surgerj 

TiH SURCTCVL I HLU 
The actual local preparations of the sur 
^ical field ma) be simple or complicated 
depending upon the complexities of the sur 
gical procctlure ami the habits or the pre 
i!ilection> of the surgeon It is never a waste 
of lime to prepare a surgical field me 

tICUloUsI) 


The actual preparation of the skin is 
more important in corrective plastic pro 
cedures than in almost an) other form of 
surger> A large number of these prep•^ 
are recommended bv various authors but 
none of these methods is entuel) foolproof 
in Itself Whatever the chemical procedure 
emplo)ed it is a good habit to develop 
the routine of preparing the field more than 
once before an operation In so doing one 
should be careful to avoid makin, an abra 
Sion of the skin The shaving of the skin 
never should be left to a phlegmatic or care 
less individual who ma) lacerate the cpi 
thelium and make asepsis impossible 
No chemical used in the preparation of a 
surgical field can displace mild soap and 
water if the latter is applied diligentl) It 
IS important that the soap be m lather form 
not much different m conststenc) from that 
used in ever)da> shaving "Most textbooks 
still advocate green soap but in m) expe 
nence it is too irritatin„ I feel that the best 
soaps are the white neutral castile or ivorv 
soaps pToperl) lathcrwl and Ihoroughl) ap 
plied with fine gauze or cnnicl hair shavin„ 
brush m order to avoid mjurv to the cpi 
dermis This should be followed bv ether 
alcohol and thorough dr>ing If onl) one 
preoperatne preparation of the surgical 
field is done exceptional thoroughness is 
imperative Where two or more prepara 
tions are the custom as in operations on the 
hanefs feet genifaN or breisfs fmertfa* of 
Mercresin or a one half per cent tincture 
of lorlme ma) be painted on the field onl) 
at the time of the first preparation 1 he sec 
ond or sub eqiicnt preparation-, should av oid 
Using an) of the-.e except alcohol and ether 
The omission of chemical agents with the 
exception of alcohol and ether is particu 
Hriv important on donor areas The ad 
Msabilitx of apcatetl operative preparation 
i>epeciall) indicatetl in hair) regions since 
the siprophvies m the skin pores cannot l>e 
reachcil b) a single preparition 
Once the fold ha-, been thoroughl) pre 
pareil it should lie cn\erc<l with sjcrile 
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dressings reaching bejond the contemplaled 
surgical area The'e should then be securely 
bandaged to the part If the part is re pre 
pared the follo\\ing day as it should be the 
entire procedure is repeated aseptically 
Final re preparation should be done in the 
operating room 

As a rule the oral or nasal mucosa is not 
subjected to multiple preparation Instead 
of soap and water half strength hydrogen 
peroxide is used The alcohol and the ether 
are omitted because of the mcomenience 
they cause the patient In their stead either 
one half per cent tincture of iodine or 
standard tincture of Mercresin is used On 
the other hand the vaginal mucosa can be 
prepared with soap and water but even 
here the ether and the alcohol are omitted 
except under anesthesia 

An important detail in the preparation of 
an^ mucous membrane is that first it should 
be thoroughly dried and then cleaned only 
as state<] abote So long as the mucosa is 
covered uith Its normal secretions it is im 
probable that it can be prepared satisfac 
tonly Preparation his to be delayed until 
the patient is on the operating table be 
cause of the impracticability of doing it at 
any other time 

Tki\l Splinting 

Since in so many correctue procedures 
splints and other mechanical aids are neces 
sary for the maintenance of the repair some 
part of the time consumed m the immedi 
ate preoperative preparation of the patient 
should be devoted to a recheck of the splints 
to be employed This final rehearsal of 
splints and prosihe^es is a wise routine It 
avoids the annoyance such things occasion 
m the operating room especially when it is 
discoverotl at that late date (hat the pros, 
thesis or the splint does not fit as it was 
intended to 

TllF SUKCFON 

The surj,eoTi should now take final inven 
tory of himself If heregularlv wears pi isses 


at the time of operation he should be cer 
tain that these are available in serviceable 
condition To wear irritating glasses is a 
nuisance even far greater in many respects 
than to have to operate with a substitute 
instrument The hand'^ of the surgeon 
should be given the proper care and groom 
ing to see if any lesions whatsoever are 
present The importance of this detail be 
comes evident when one stops to realize 
that 70 per cent of rubber gloves are dam 
aged l^fore operations are concluded If 
the surgeon is m the habit of wearing cer 
lam types of shoes these should be avail 
able To stand for hours at an operating 
table m shoes that cau«e discomfort is an 
experience which cannot possibly contribute 
to success To attempt to poultice this sort 
of inconvenience by using the patient as a 
leaning board is a poor substitute for an 
oversight 

The surgeon should be able to retire early 
the night before a tedious task His own 
health stamma and composure will have 
much to do with the spirit of all personnel 
on the morning of surgery ^ well laid plm 
attended by inadequate preparation and 
executed by a tired or harassed man is 
rarely a guarantee of a clean success 
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The Surgical Process 


GENERAL CONSIDERATIONS 
Surgery is a premeditated, measured and 
ingenious form of trauma, ^ith the re 
spectable purpose of ablating certain dis 
eases and bodily defects m man or animal 
Plastic surgery has for its special premise 
the reconstruction or alteration of defective 
form, function or appearance of a part with 
a view of improving the human organism as 
a physiologic unit and effective social per 
sonality 

SuEOERY As Trauma 
The surgical process from the incision to 
the final closure is a succession of steps each 
and every one of which is a form of trauma 
Obviously, a certain degree of trauma is 
absolutely unavoidable It is the superfluous 
trauma due to carelessness, lack of training, 
dramatic performance or lack of physiologic 
conscience which every good surgeon aims 
to avoid No one has yet devised any subtle 
way of entering into (issues or body cavities 
without making an incision thereby reduc 
mg fie o’egree of tissue rfamage IVt no 
matter how minimal the injury, it bears a 
definite relationship to the process of heal 
ing and the final outcome of the surgical 
plan The degree of operative trauma in 
flicted upon tissues depends upon the sur- 
geon’s conscience, type of instruments u'^ed, 
manner of their use, quality of surgical 
touch, manner in which tissues are handled, 
type of sutures employed, mode of their in 
sinuation, and the meticulousness and the 
quality of closure The relevants of post 
operative care of the wound, though recog 
mzed m this connection, will be discussed 
m Chapter 14 
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Probably nowhere can a better example 
of tissue reaction to surgical trauma be 
found than m the so called tubed pedicle 
The tubed pedicle is a physiologic guinea 
pig Its physiologic experiences are almost 
parallel with the quality of the surgery 
which enters into formation of the tube as 
suming that the physical characteristics and 
(he geometric requirements of the tube are 
within the limits necessary for survival In 
valuable lessons in postoperatn e tissue re 
actions can be gained from study of the 
progress of a tube 

It is deemed important in the elucida 
tion of the surgical process to introduce the 
subject with a di'cussion of surgical trauma 
because every step henceforth described m 
volves the postulate that surgery as trauma 
must be accepted as a basic factor mfluenc 
mg planning procedure, progress, postoper 
ative comfort and late results 

Local and General Shock 

Orthopedic surgeons are well aware of 
ihe fact iiat m fie presence of a bsdly Ahc 
tuced and comminuted femur, cruel han- 
dling of the bone fragments, undue hammer- 
ing, chiseling or drilling may precipitate 
the patient into general shock It is equally 
well understood by the abdominal surgeon 
that much of his stormy postoperative ex 
periences are not infrequently due (o ex 
cessive handling of the abdominal contents 
But these are only extremes of an ever 
present reality, the difference being only a 
matter of degree Since there is no circum 
venting the basic truth that surgery is 
trauma it is imperative that no effort should 
be spared to avoid unnecessary pulling, 
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dissection tearing bleeding sponging and 
cruel grasping of tissues bj hemostats 
Though ordinary surgical processes do 
not necessanl} lead to a general bodilj in 
suit there is alv.a>s a certain amount of 
irremediable local cellular death and tissue 
shock Its degree determines the quahtj of 
a surgical result Because nerves blood 
vessels and Ijmphatics must be destroyed 
the resulting local dismemberment of the 
phjsiologic tissue mosaic mil determine 
the qualitj of the surgical repair When the 
fine normal tissue balance is upset severely 
enough and the phj'siologic pattern of re 
generation is interfered mth it is only 
logical that hvpertrophic ’^cars or painful 
keloids should result 

SIRGICAL TOILETTE 
W ith all due care eaercised m the course 
of operation it is nevertheless necessary in 
respect of healing to conduct an operation 
mth meticulous surgical toilette All blood 
clots should be thoroughly washed away or 
gently wiped out of the surgical wound "Nor 
should devitalized tags of tissue he allowed 
to remain to act as biologic foreign bodies 
The surgical wound should be cleaned as 
thoroughly as an accidental wound Then it 
should be closed with as few sutures of as 
fine material and with as perfect a coating 
of tissue as is possible 
The foregoing important as it is to all 
lorms ol surgery is imperative in plastic 
surgerv This is particularly true in recon 
structions where grafts are employed \ 
graft whether It be skin cartilage bone or 
fa«cia m order to survive must have im 
mciliaie contact with physiologically ade 
quate tissue If between such a graft and 
Its bed there is tissue debris even though 
the result of surgical instruments it is 
debris nonetheless and a graft has that 
much less chance of survival It is one of 
the reasons for the disintegration and ab 
sorption of grafts m the hands of one oper 
ator and their survival m those of another 
or in the same hands at different times 


One of the best illustrations of the im 
portance of the foregoing is the experience 
with free full thickness skin grafts The 
only bed in which such a graft will survive 
IS m what might be termed an ideal phvsi 
ologic bed In other words the tissues to 
which the graft is approximated must be 
physiologically as well as surgically clean 
Wherever even the smallest clot of blood 
IS left under a free full thickness skin graft 
the portion overlying the clot will necrose 
In the case of free split thickness skin 
grafts which are able for a certain period 
of time to live upon absorbed lymph post 
operative changes such as pigmentation 
may be the only price even though actual 
necrosis does not result 

PREPARATION OF THE SURGICAL 
FIELD 

The part aseptically relevant to a surgical 
undertaking is the surgical field In oper 
atmg on any part of the upper or lower et 
tremities the entire member constitutes the 
surgical held The held is dividable into a 
surgical area and the surgical stage The 
area is variable and consists of that portion 
of the field left exposed after draping is 
completed The surgical stage is that re 
stneted portion of the surgical area subject 
to inciMon and dissection It is not neces 
sanly represented by the extent of the de 
feet but more specifically by that part of 
n selected iur immeffia'ie Teums'irtiCmjri S 
surgical field is rarely draped to exhibit 
more than a simple surgical area But a 
surgical area not infrequently contains 
more than one stage viz Bilateral 
Mammaplasty Donor and Recipient sites 
in one area el cetera 

Corrective surgery in the mam is elec 
tive surgery It is therefore assumed that 
the preoperative preparation of the entire 
surgical field is of such merit as to come 
closest to the ideal With rare exception it 
is al o assumed that some type of preopera 
live preparation ha« been performed al 
least once on the day prior to the operation 
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This must be followed by a re preparation 
of the same field on the operating table 
Reports to the contrary not'Mthstanding 
all preparations should be based upon the 
most thorough and lavish Use of neutral 
soap and water This is particularly impor 
tant in the origiml cleansing of the skin 
Whether or not soap and water shall again 
be used m the operating room is a matter 
entirely dependent upon the nature of the 
case the circumstances under nhicb one 
operates and the predilections of the sur 
geon 

One of the objections on the part of some 
surgeons to re preparing a patient on the 
operating table with soap and i\ater is that 
It lb a relatively messy procedure This 
need not necessarily be so As indicated in 
Chapter II in the section on Preoperative 
Management if the soap solution is made 
up so that It consists essentially of suds 
there need be no splashing during the proc 
ess of washing and when the act is ter 
minated the foam can easily be gathered 
up and wiped from Che surgical field with 
out much trouble In general it nny be said 
that where one is dealing with hairy skin or 
a surgical field where scarring or scabbing 
are extensive it is good policy to re soap the 
field on the operating table WTielher this 
step is admitted or omitted some type of 
re preparation is indicated 
In selected cases it may be sufncient to 
redo the field thoroughly with ether and 
alcohol Where no grafts are involved the 
field may be painted with a one quarter to 
a one half per cent solution of tincture of 
iodine or a colorless tincture of Merctesm 
The re preparation of the field with ether 
and alcohol is indicated because not all the 
skin saprophytes can be removed with one 
soap preparation no matter how diligent 
It may be \\ ithm from 6 to 8 hours follow 
mg an original preparation the skin pores 
begin to disgorge themselves of residual 
colonies of saprophytes which will be found 
on the surface of the skm on the following 
day These and whatever oily secretions 


may be present are removed by the alcohol 
ethw re prepiration Assuming that the 
original soap and water preparation and 
the ether and alcohol re preparation have 
been thoroughly done the use of any tine 
tures or coloring chemicals upon the skin 
IS purely a matter of choice Their essential 
value undoubtedly lies m the fact that they 
lend distinctive color to the surgical area 
and make the draping thereof somewhat 
easier In plastic procedures they can be a 
decided nuisance by obliterating detailed 
skin markings 

According to John Staige Davis tincture 
of lodme picric acid solutions mercuro 
chrome and others if used several times 
prior to the operation are usually sufficient 
for proper aseptic preparation of the field 
The statistics submitted in support of this 
contention seem reasonable enough in con 
sideration of the perspective of the experi 
mental effort Notwithstanding if these 
chemicals are not used m diluted form they 
can be irritating to the skin Secondly 
where si in details are used as guideposts to 
incisions or the outlining of flaps and grafts 
any obliteration of these markings by dyes 
or stains may interfere with accurate de 
hneation Personally I do not feel that any 
chemical can take the place of soap and 
water lavishly used 

^\ here grafts are contemplated there is 
always the possibility of wiping the chemi 
Cal paints into the surgical wound and 
setting up a foreign body reaction which 
may affect the fate of the graft Probably a 
wise combination of the soap and water 
preparation with the chemical paints where 
permissible is the most reliable form of 
surgical preparation 

No matter what method of preparation 
IS employed other things enter into the 
establishment of surgical asepsis One of 
these IS the manner of preparation of the 
surgical area itself A surgical area always 
should be prepared from the stage out to 
ward the periphery All preparations should 
begin with the scar or the defect (stage) to 
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All preparation begins at that point and 
progresses outward according to num 
bers never returning to the prevwuslj 
soaped area with the same gauie cotton 
or brush whatever the medium used for 
scrubbing Drying of the extremity is 
carried out in the same numbered 
sequence No 1 may be temporaril> 
covered by sterile towel while draping 
the extremity 

be removed If no defect is present the site 
for the incision (stage) should be elected 
as the point of initiating the preparation 
(Fig 41) The materials used in the prepar 
ation of the immediate site for operation 
particularly in the case of an ulcer or a scar 
should be discarded before preparing the 
part or the field Once the defect has been 
thoroughlj prepared it should be covered 
with sterile gauze the remainder of the 
surgical field is then readj for attention 
\\ hat has been said about the preparation 
of the surgical field also applies to its diy 
mg All dr> mg should be done centrifugallj 
In other words a sponge u«.ed to wipe the 
defect should be placed in the center of it 
drawn toward the penpherj and then dis 
carded Such homel> details are at the 
bottom of adequate and reliable asepsis 
Thej should be no more neglected or dis 
avowed than the proper dressing of a sur 
gical closure (Fig 41 ) 

Once the surgical field is prepared it may 
be draped Draping delineates the surgical 
area from the surgical field Draping is loo 


frequently done in a haphazard manner 
Nevertheless it is one of the most impor 
tant factors m modem surgical asepsis The 
proper and adequate draping of a surgical 
area is one of the earmarks of good technic 
There are many ways of draping Neverthe 
less all of them can be reduced to a com 
mon denominator 

Draping should follow more or less the 
pattern of preparation In other words it 
should be done from the center out toward 
the periphery First of all the operative site 
should be covered by sterile gauze or a 
folded towel (Fig 42) Then the area de 
pending upon its geometric configuration 
should be fenced in by carefully placed 
towels so spaced that the area is neither too 



Fig 42 Centrifugal draping (Top) 
Order of application of towels MTiere 
no donor site is needed towels No I 
and No 3 meet (Bollom) Use and ap- 
plication of stockmet coverage over 
towels its severance over surgical stage 
donor site and exposure of the two In 
the ca'^e of the knee joint the stage and 
area become practically one due to re 
traction of stockinet Additional towel 
coverage may confine the opierator ex 
dusively to the stage (point of incision) 
and yet give him ample opportunity to 
expand without exposing unnecessary 
areas 1 or 2 
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Fig 43A Examples of draping (Top) 

Method of draping lower extremity with 
lesion of heel where donor site for graft 

the thigh Note secure draping and 
exclusion of foot and leg to heel secure 
coverage of groin and total coverage of 
other leg Also observe temporary cov 
crage of heel (recipient site) while graft 
IS being mobilized from thigh (donor 
site) Finally note interim replacement 
of free graft on donor area until ac 
tually needed at recipient site (heel) 
this protects graft from desiccation or 
accidental loss 

(Botlom) Method of draping the 
head for exposure of left mandible Note 
exclusion of all features except area of 
mandible indicated by long curved line 
The lobe of the left ear is barely visible under sterile towel tightly wrapped around head 
Partial exposure of the ear lobe may be an aid m orientation during surgery Vertical lines 
below index finger of gloved hand — site of mandible pathology 



restricted for comfortable performance nor 
so charitable that m the course of the oper 
ation any unnecessary site may come into 
view The towels delineating the extent of 
the surgical area should be securely fas 
tened so that there is little chance of dis 
placement during the operation In the 
original placement allowance for change of 
the area must be anticipated without ex 
posing the initial site to contamination 
from adjacent parts 

The entire patient is then ready for drap 
mg This IS probably done more carelessly 


than anything else m the operating room 
Too frequently the sheets which are to 
Cover the patient as a whole are thrown 
over him in a spirit of keeping him from 
catching cold rather than to serve their 
more important purpose namely to mte 
grate the patient the operating table and 
surgical team into an aseptic whole Every 
part of the patient should be as thoroughly 
and carefully covered by sterile material as 
IS the surgeon himself 

Once the surgical area has been deline 
ated and the patient is completely draped 



Fig 43B Examples of draping (Caw/mwerf) Position and draping of right hand 

for extensive surgery of dorsum Note coverage of fingers bj rubber cots and proximity 
of drapes to outlined incisions For purpose of type of incision, see Chapter 28 {Bottom) 
Draping of leg for extensive excision of compound gunshot wound Note proximitj of 
dnping (inferior and superior) to wound Roll of gauze initially sutured to defect to 
preclude contamination of colateral tissues from wound Excision is earned around bundle 
coverage An additional feature of the bundle coverage is thxt the lesion can be manipu 
lated easilj in toto without much difficulty 
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Scafpcl Tissue forc«i 9 Tootheil foRcix Retractor TomcI 


Fig 44 Hand fangunge (after Poole and Bancroft) 


the folded towel origvnallj placed lo cover 
the site of incision or excision should be dis 
carded The remo\al of this towel can be 
used as a sign that the operation id to begin 

Experience has shonn that certain ade 
quate methods of draping specific parts, 
\Mth variations of detail, can be rouiinel> 
applied Examples of these \m 11 be found 
illustrated in the accompanying Figure 43 

OPERATING ROOM LANGUAGE 
Hand Lancoage 

From the moment the surgical stage is 
exposetf anrf neff ifiuminerf, a patient uno’er 
local analgesia sii«pects the operative or 
deal Under general anesthesia the patient 
IS no problem But since mo&t corrective 
procedures are done under some form of 
local analgesia, this moment is a severe 
emotional test for many patients The de 
gree to which patients react at this time 
vanes with their psychological makeup 
The patient’s reactions and behavior during 
the operation may greatly influence not 
only the comfort of the surgeon but his 
efficiency as well 

The whole business is a kind of test of 


the patient s mental endurance (particu 
lari) when his eyes are covered) in recon 
cihng his predicament with the surgeon’s 
repeated requests for the knife scissor 
chisel and so on through the entire array of 
sharp instruments These to the timid pa 
tienl are suggestive of pain discomfort and 
occasionally danger Most patients it is 
true show no outward sign of anxiety 
under these conditions but if questioned 
pobtoperativeiy, many will admit that one 
of the most discomforting phases of being 
operated upon under local analgesia is to 
have to listen to the surgeon calling for 
sharp insftTimenfs 

Various forms of sign or hand language 
have therefore been devised to replace the 
ordinary verbal means of communication 
between surgeon and operating room per 
sonnel Poole and Bancroft have suggested 
a rather ingenious though restricted, form 
of communication through the use of the 
right hand (Fig 44) Most surgeons pre 
sumably practice some form of hand Ian 
guage at one time or another 

Personally I have come to the conclusion 
that, although it is a good psychological 
substitute for verbal communication, all 
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Jornib of Innd hns^unge are inadequate im 
practical and difficult if not contrar> to 
aseptic technic i requentl> occabions ari'^e 
nhcre the surgeon while operating wishes 
to suggest to his assistant that he change 
instruments It is not practical for the sur 
geon while palpating or di^sectin^ some de 
tail of the operative wound to take time 
out to signal his assistant or the instrument 
nurse for things to be handed to some one 
at the operating table On the other hand 
the instrument nurse maj stand in a po i 
lion where some one of the assistants imme 
diatel> connected with the operation has to 
make wa> for her to see the hand signs 
This at least momentanlj disqualifies the 
assistant \\hat is worse the operation 
often has to wait for the communication 
Should It be impo siblc for the assistant to 
make wav for the nurse to see the surgeon 
maj have to project his gloved hand above 
the shoulder line below his waist line or 
behind the back of his assistant \n> one 
of these 15 contrar> to rigid asepsis It is 
also an impractical method because not all 
surgeons are capable of performing some of 
the rather comphcaietl finger maneuvers 
nocessar) I mall> the possible variations 
of the si^n language are too limited to in 
elude even a part of the surgical arnnmen 
tariiim in ordinary u«e in general surgerj 
let alone the specialties 
Since It Is at least theorcticallj po sjble 
that ordinar> operating room language is 
not an aseptic form of communication and 
that not all surgeons are gifted with enun 
cniion clear enough Co be easih under 
sto<Kl the requisitioning of special instru 
mcnis mav involve almost a delntc Iietwecn 
the surgeon and the m trument nur^e un 
less the latter is a permanent fixture with 
thi surgeon riicrcfore it would Ijc advan 
ta^eous to have 'omo form of abbTeviattal 
communication which could l»o ca il> un 
derstrvod quicUj inasterevl and still ade 
(juate for gineral u e To this end the 
itnlmr has found a numl>cr language more 
adequate titan hand language 


ISUStBER L^^CUACE 

It seems to me that the method of com 
mumcation which answers the problem best 
IS a sj«tcm based upon numbers Certain 
instruments such as the knife scissors 
hemostat retractor probe and others are 
in general use bv all surgeons The> are for 
the most part sharp or potentialij injurious 
instruments Their number is relati\el> 
small 

Since the knife is used bj all surgeons it 
IS assigned the number 1 Irrespective of the 
pet knife which a surgeon prefers it alwavs 
carries the number 1 This numeral then 
has not onl> general applicabilitj but also 
specific meaning Since most surgeons cm 
plo> standard knives such as the Hard 
Parker removable blade it is not difficult to 
identif> the different knives b> 5impl> suf 
fixing the number 1 b> the number of the 
Hard Parker blade If for instance one de 
sires a «calpel consisting of the pointed 
blade the call is for III If one need 
the smallest of the blades the call is for 

1 15 The important thing so far as the 
patient is concerneil is that the word knife 
neetl never be mcntiontal 

\ccordmgl> all needles are assigned the 
call number 0 vcivsors the call numlier 2 
hemostat< the call number 3 etc (Chart 
3) If one now wishes to eniploj a nccille 
gauge ir23 it is onI> necessary to call for 
Q-23 Tlw same again applies to ulentifv 
ing various tjpes of scis'ors If one wishes 
to use a scissor not ordinarii> numherctl 
one calls for ‘ 2 Ma>o curveil on flat The 
index number of the chisel liein.. number 4 
the various sires are simpl> i Icntified b> 
Iheir width m millinieiirs as for example 
4 12 b> the numljcrs stamped upon them 
In the manufacturer or bj the manufac 
lurers name 

There are certain other expressions u c<l 
at iht tperalin^ table such as the words 
fut damp or pull which to a conscious p.a 
tienl under local anaEesia are anathema to 
equanimiiv The<e arc identified bv the 
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letters. W Z respectively In other nords 
when the suture is tied one simply refera to 
the cutting by sajing to the assistant 
The point at which the surgeon wishes the 
assistant to cut the suture is simply indi 
cated m millimeter distance from the knot 
If It is desired to have the suture cut one 
centimeter from the knot the call number 


1:7 


uses a cauter> frequentlj the call number 
21 seems apropos 

The basic advantage in any sjstem based 
on the number is that the numeral is much 
more quickly pronounced takes less time 
IS more easily heard and understood than 
are ordinary words Further than that there 
IS less difference in the enunciation of num 


InSTRCMEVT iDENTIFICATrOS 

THE XLMBER LANGUAGE 

EVTENSrOV 

Idea tificatiov 

Jveedle 0 — 

N eedle Holder 

0— Holder 

knife ] — 

Paracentesis 

J — ^Paracentesis 

Scissor 2 — 

Dissecting 

2 — Secting 


Cutting 

2 — X (see below) 

Hemostat 3 — 

Straight 

3— Stra ght 


Curved 

3 — Curved 

Chisel 4 — 

^fosquito 

3 — Mosquito 

Prefix sue by 4 or 

4—12 


Prefix name by 4 

4 — Nasal 

Probe S — 

Prefix shape bv 5 or 

5 — Dental 


Prefix kind by 5 

5 — ^Long 

Saw $ — 

Prefix name bj 6 

6 — Josef 

Retractor or Hook 7 — 

Prefix name by 7 

7 — Illuminated 


Identify as single or 

7— Tr pie 

Rasp 8 — 

double by number of prongs 

7 — Rake 

Suffix number by shape 

8— Convex 


Prefix name by number 

8 — Nasal 

Drill or Trephine 9 — 

Prefix size by 9 or 

9 — 4 (mm ) 

Hammer or Mallet 10 — 

Prefix type by 9 

Prefix type by 10 

10— Metal 

Cut \ — 

Cut short 

10 — Large 

X — Short 


Cut long 

X — ^Long 


Cut 2 mm 

X— 2 

Clamp \ — 

Clamp edge 

\ — Edge 

Pull Z — 

Clamp tight 

A— Tight 

Pull to left 

Z— Left 


Chart 3 



IS X 10 a millimeter would be XI 
etc 

For purposes of general surgical use it is 
not felt necessary to extend the language 
beyond number 10 If for any reason the 
specialist wishes to identify certain unusual 
instruments by a number this can with ease 
be explained to the surgical nurse who 
being conversant with the basic system can 
very readily memorize one or two addi 
tional numbers For example if the surgeon 


bers by different operators than m the 
pronunciation of ordinary words Finally 
It IS much easier for all members of an 
operating room force to remember the num 
ber language than anj other This applies 
to practically all the languages of the world 
It IS sufficient for ordinary purposes that 
those only secondarily connected with the 
operation need have only a general knowl 
edge of the principal numerical designations 
of functional instruments used in all sur 
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ger> and not an> incidental numbers pe 
culnr to a given specialist 

Chart 3 illustrates the basic principles of 
the number language intended only to 
cover such instruments m general use by all 
surgeons as might suggest pain or discom 
fort to the unanesthetized patient These 
can be combined or elaborated upon to suit 
the peculiar needs of the surgeon without 
jeopardizing the value of the basic system 

ANESTHESIA 
General Considerations 

Modern anesthesia is a far cry from the 
primitive kind induced via the soporific 
sponge saturated with the juices of narcotic 
herbs one of which contained scopolamine 
After being moistened these sponges were 
tied over the mouth of the patient to be 
operated upon so he could hck the juices 
from the sponge and by swallowing them 
eventual!} attain a state of analgesia if not 
true anesthesia 

Anesthesia is one of the cornerstones of 
modern surger> It stands on a par with 
asepsis the control of hemorrhage preven 
tion of shock and exact postoperative treat 
ment It is not only surgically indispensable 
but of definite physiolOoical consequence 
Its importance in surgery therefore merits 
the planning and the consideration ac 
corded all other phases of the art The 
choice of the proper anesthetic and its 
method of administration must always be 
an integral part of exact preoperafjve plan 
ning Not uncommonly the altitude is one 
of nonchalance toward this problem It is 
unfortunate both for the patient and the 
surgeon \nesthesia never should be taken 
for granted 

\11 forms of anesthesia — general re 
gional block ami local vle'.ensitiialion — 
arc used in plastic surgery Due to the 
length of time operatively consumed in 
most ca«es local «pinal regional or block 
analgCMa is preferred by most plastic sur 
geons 


This applies to children as well as adults 
With the proper psychological approach to 
a child It is usually not too difficult to gam 
hiS confidence It is almost as common to 
see anxiety in an adult at the time of intro 
duction as it is to see fear m a young child 
It is therefore good practice to establish 
proper psychological management with all 
patients irrespective of age 

Premedication 

No matter what type of anesthesia is de- 
cided upon basal hypnosis should be given 
consideration It is important to the pa 
tient s bodily economy as well as to the sur 
geons peace that the patient get a good 
nights rest and be in a healthy frame of 
mind on the morning of surgery The most 
commonly employed drugs for this purpose 
are avertin and the derivatives of barbituric 
acids Whether the patient is an adult or a 
child jt IS well not to get into a phlegmatic 
habit of administering routine dosages of 
these drugs The dosage should be deter 
mined for each and every individual case 
particularly so in children 

A certain degree of anxiety on the part of 
the patient prior to an operation is a normal 
reaction The degree vanes from one in 
dividual to another and even m the same 
person from time to time There is no way 
to evaluate the seventy of the anxiety ex 
cept through questioning of the patient 
The patient s reply must be the sole guide 
The integration of the patients attitude 
and the painful experience he anticipates 
during the operation is the function of the 
cerebral cortical level The imposition of 
this factor can be minimized as heretofore 
indicated by the intelligent use of basal hyp 
nosis To allow rampant and uncurbed con 
trol to the cerebral cortical levels is to risk 
a surgical experience as an ordeal I xperi 
ence with protracled operations dictates 
the advisability of using some form of basal 
hypnosis in every instance 

The use of morphine and its derivatives 
in this connection is di«.coura^e<l because 
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though the most potent of all amlgesics it 
has a number of undesirable pharmacoloRic 
side effects and therefore should be used 
onlj in exceptional and difiicult cases Some 
of the allied drugs like Pantopon or Dem 
erol which are Jess iomc and inhibitor are 
preferable Pantopon gr >3 to with 
Scopolamine gr , per Hjpo for adults 
IS a most reliable form of premedicalton to 
local analgesia In infants and children 
Pantopon gr ’j" to ’i "dh \tropme Sul 
fate gr ^jo > to ui >s preferable 

Induction 

Whether a general inesthetic or local 
analgesia be used the method of ns indue 
tion IS much better determined preopera 
Inelj Particularlj is this true where sur 
gery is done on the head and the neck 
Surgical rhjthm and peace of mind depend 
greatl> upon a thorough understanding be 
tween the surgeon and the anesthetist 

In bead and neck siirger> the transnasaJ 
or the intratracheal route of administration 
of a volatile anesthetic usuallj answers the 
need The well trained and experienced 
anesthetist finds u no more difficult to gne 
general anesthesia b> this route than b> 
anj other In fact most anesthetists prefer 
to administer xia the nose or the trachea 
because once anesthesia is established all 
conditions conducive to asepsis and ease of 
performance are much better controlled in 
Ihts naj' The Siresthelcst ftss the pttKvtt 
under better phjsiologic control bj Ibis 
means and the surgeon usually enjojs 
better physical freedom during the course 
of the operation 

Local or block analgesia is best induced 
by blitz insertion of the needle planned 
distribution of dermic wheals raised by the 
finest available hypodermic needles or focal 
digital pressure These make induction a 
painless experience Local analgesia is ac 
complished by forcibly casting the needle 
at a predetermined skin target with suCfi 
cient impact so it traver'^es the epicritic 
level with lightning speed (1/25 sec ) The 


other methods, will be described separately 
under Local Amlgesn 

T\PLS of AsrSTIlESlA AND ANALGESIA 

There are three nnin forms of tissue 
desensiti 2 Tt 20 n to pain local analgesia re 
gional analgesia and general anesthesia Ml 
three are employed routinely m plastic sur 
gery They may be established in many 
nays but only such will be discussed as 
are of particular interest to the plastic 
surgeon 

General Anesthesia W ith growing phys 
lologic consciousness in modern surgery 
general anesthesia is receiving more critical 
attention than it has for a decade It is 
obvious that an acute and radical change 
in (he phystolOj^y of the individual is pre 
cipitateiJ by general anesthesia Many of 
the functions of the organism are notice 
ably affected There is an immediate gen 
eral disturbance of the process of cellular 
oxidation almost complete exclusion of the 
temperature regulating center the circula 
tion IS materially slowed the blood pressure 
falls there is an upset m the rhythm of 
respiration as well as in its depth and in 
prolonged anesthesia dehydration is a major 
factor as evidenced by the amount of fluids 
that must be given where the anesthesia has 
continued for three or more hours If this 
IS not done the processes of the body as a 
whole are thrown out of equilibrium 

the f'ic! Iksl the fatah 
ties and the accidents in general anesthesia 
m the past two decades have been mate 
rially reduced a certain percentage of anes 
thesia casualties still occurs The percentage 
of those physiologically hurt is much higher 
than one is ordinarily led to believe If one 
only takes the trouble to bear this m mind 
and follow patients postoperatively it is 
amazing how frequently one is faced with 
a relative physiologic casualty which is the 
result of a general anesthetic 

Alost postanesthetic physiologic lameness 
can usually be avoided by proper preopera 
tive preparation of the patient and expert 
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openti\e return to consciousness and the 
apparent establishment of the clinical norm 
i& also much more rapid than it is with 
ether I never have seen a serious complica 
tion folloMing the use of eth>l chloride Rcn 
eral anesthesia at the Czech Institute during 
a period of months 

Pentotii \l SoDiust The most recent ad 
dition to general anesthesia is intravenous 
Pentothnl Sodium Pcnlothal Sodium ad 
ministered mtravenouslj with oxjgcn is 
generallj recommendetl for short open 
tions Yet most of our expert anesthetists 
m the Armj Medical Corps during World 
War II were able to administer Pcntoihil 
Sodium and ax>gen for operations lasting 
man> hours On one occasion I had the 
privilege of norking with an anesthetist in 
the Service who administered Pentothal 
Sodium and oxygen continuou«l> during a 
plastic procedure lasting over a period of 
6yi hours with no ob«ervable ill after effects 
to the patient On another occasion I had 
the opportunity of operating on a patient 
who received continuous Pentothal Sodium 
oxjgen anesthesia for over 10 hours with 
out anj ill after effects In both cases we 
were dealing with unusuall> extensive war 
injuries m young men who were otherwise 
m good general condition 

W>re It not for the depressing effects 
upon respiration Pentothal Sodium intra 
venously would be an ideal anesthetic 
iToirsequenri^ cAe aa^ninisitarton oi' oxy 
gen with the Pentothal Sodium is a ncccs 
sarj adjunct 

It is the opinion of Bullard Brockelt that 
"while Pentothal Sodium alone or with oxy 
gen is suitable for short operations, Pento 
that Sodium in combination with nitrous 
oxide oxygen is, vve believe a much more 
desirable anesthetic for use m oral surgical 
procedures requiring more than the mini 
mum of time ”* They add that there is no 
explosion hazard and that nausea is rare 

•Bullard O K and Brockett S I Combined 
pentothal sodium nitrous o*ide orypen anesthesia in 
oral surgery, J Oral Surg 3 138 151 1945 


Another recommenchble combination is 
Pentothal Sodium alternating with local 
procaine infiltration I have employed this 
procedure m opentions listing up to 9 
hours The surgerj begins under local inal 
gesn and with the expiration of every hour 
on the hour ten minutes of general anes 
thesia vn Pentothal Sodium is induced If 
it IS possible to time this with deep tissue 
excision or dissection it saves much time 
The most imporiint factor m the form of 
combinctl anesthesia is that it so relaxes and 
refreshes the patient he is able to endure 
the ordeal of long opentions without the 
usual discomforts 

Alcohol The ease of admimstntion and 
Icchnica] appeal of an iniravenous general 
anesthetic has tempted the Russians to the 
use of alcohol for this purpo«e On the 
premi<c that both chloroform and ether are 
too toxic to the heart muscle kidney liver 
and lungs and since local analgesia is in 
adequate for e\ien«i\e intn abdommil and 
thoncic operations is well is for bone sur 
gery in the presence of extensive scarring 
lhe> hive resorted to intravenous alcohol 

L \ Verkhovskiy a m the American Re 
view of Soviet Surgery for February 1945 
reports on 30 operations performed under 
intravenous alcohol anestliesia The proce 
dure u<icd is as follows 2 cc of a 1 per 
cent solution of morphine is administered 
one half hour before the operation The pa 
rteiTf «• rewmmenuVu’ A/ irer m if drsirmg- 
state The intrivenous administntion of 1 
part of 95 per cent alcohol with 2 pirts of 
5 per cent glucose is then started on the 
operating table The average dose for com 
plete narcosis is from 2 0 to Z 5 cc per kilo 
gnm of body weight In other words a pa 
tient weighing 60 kilograms, would require 
120 cc of alcohol and 240 cc of S per cent 
glucose solution The mixture should be 
prepared on the day of the operation The 
glucose solution is sterilized individually, 
and then the required amount of alcohol 
IS added just before the injection This mix 
ture IS given over a period of from IS to 
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20 minutes and as soon as the patient falls 
asleep the injection is stopped ^^Tien the 
patient shovrs anj signs of awakening the 
drip is resumed It usualh takes about 40 
to 60 cc of alcohol before sleep sets m The 
anesthesia resulting usuallj lasts from 2 to 
5 hours 

Certain dangers and complications are 
admitted bj the author \ omiting is not in 
frequent Temporarj retention of urine is 
not unusual headaches are quite frequent 
red blood cells are often found m the unne 
There is also the danger of local thrombo- 
phlebitis immediatelj after the injection of 
the 'olution wherefore it is ad\ i«ed to fol 
low the intra\enous infuMon with from 20 
to 40 cc of phjsiologic salt colution as soon 
as the patient falls asleep 

Anoxemia resulting from the administra 
tion of mtra\enous alcohol is much more 
«e^ere than that which follows the intra 
serious administration of ether or of sodium 
pentothal In fact the alcohol produces a 
kind of acute to\ic condition which »& mam 
fested clinicalls bj uncon«ciousness and 
certain clinical laborator> findings men 
tioned abose I base empIo>ed (his anes 
thetic onl} on three occasions and do not 
see an\ adsantage in the adventure 

All general anesthetics thus far u«ed be 
thes inhalation or mtrasenous in tspe have 
one physiologic mi'^giving in common and 
that Is anosemia This is only partially 
compensated for by the direct administra 
tion of o^gen The exclusion or the lack of 
oxygen is not onlv an undesirable element 
in general anesthesia but the most dan 
gerous link m the entire phenomena of nar 
cosis To quote Haldane Anoxemia not 
onh Stops (he machine it wrecks the ma 
chinerx 

Spinal and Block Analgesia Both 
spmal and block analgesia are very useful 
forms of regional tissue de«ensitization to 
pain Spmal analgesia is particularly u'^ful 
m plastic surgery of the lower extremities 
the genitals and the perineal regions It is 
easily administered comparatively safe and 


adequate for almost any type of plastic sur 
gery of the lower extremities lasting up to 
3 hours It is a rather quickly acting form 
of analgesia with complete relaxation and 
when properly administered there is negh 
gible danger to the cord or to the life of 
the pmtient 

The greatest danger in the u«e of spinal 
analgesia lies in the paralysis of the re«pira 
tory center when the anesthetic diffuses too 
rapidly and too high within the cpinal 
canal To avoid this all important compli 
cation so-called continuous <:p!nal anes 
thesta has been recommended This consists 
fundamentally in a partial injection of the 
total amount of the solution estimated for 
a given operation and is started usually 
with from 20 to 30 per cent of the original 
amount and is then followed bv additional 
smaller injections at periods varying from 
one*half to 1 hour If the patient lies on hi«> 
back while being operated upon as is usu 
ally the ca«e the proper cushioning of the 
patient mu«t be arranged for permitting of 
retention of the mtraspinal needle during 
the entire cour«e of the operation The re- 
peated injections of small amounts of the 
drug reduce the hazard of complications 
and particularly re-piratory paralvsis to a 
mmimum and in no wise interfere with per 
formance of the surgerv The method ha^ 
the additional advantage of being subject 
to termination even before the operation 
completed or at anv moment during the 
surgery if the indications exi't This pre 
dudes the injection of too little or loo 
much of the anesthetic which is not im 
possible with the single do^e For this pur 
po^ the Lemmon anesthesia mattress is 
suitable 

From an experience with over 1 000 op 
erations performed under «pinal analgesia 
112 of xvhich were done under 'so-cahed 
continuous "pmal analgesia there has not 
been one fatality In only two instances 
where the anesthesia reached a verv high 
spinal level (each ca-^e consisted of a "Single 
mtra«pinal injection of the total amount 
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of the drug 125 milligrams) did there seem 
to be tn} dafioer \\ ith the presence of an 
expert anesthetist and the proper adminis 
nation of ox>gen both ca«es uere immedi 
aiel> brought under control 
The hter postoperative consequences of 
«pinal anesthesia are few The reported 
mtra^pinal complications would seem to be 
due to improper administration or the in 
adequate postoperative management of 
these cases rather than to the anesthesia 
it«elf For instance the severe headaches 
which occasionallj follow this tjpeofanal 
gesia can be avoided if the patient is im 
pressed with the necessitj of l>tng quicll> 
for 3 or 4 hours or more after the lernnna 
tion of the operation 

Block analgesia whether single trunk or 
of the plexus tjqie is another useful form of 
regional analgesia not cmplo>ed frequenll> 
enough in surgery It is particularl> useful 
m operations upon the upper extremities 
where local or epiml analgesia is inipracti 
ca! or at times contraindicated There 
alwajs should be a waiting period of at 
least one half hour or more before the op 
eration is started In single blocks the 
anesthetic is injected immediately about or 
into the nerve sheath vvhereas m the plexus 
type the drug is injected m close proximity 
so as to find itself as near the vicinity of 
the origin of the plexus as is possible By 
diffusion usually in about 30 to 40 minutes 
the bteck b€c<mes esisbitsheij For 
of administration the student is referred to 
works exclusively devoted to the subject of 
anesthesia 

Refrigeration Anesthesia The most re 
cent attempt at the production of regional 
anesthes a has been so called refrigeration 
anesthesia The principle underlying this JS 
simply the well known physiologic fact 
that the lower the temperature of a tissue 
the lower its threshold of conductivity The 
modus operandi consists essentially of chill 
mg a limb or a part thereof the relative 
cutting off of blood supply by means of a 
tourniquet and the gradual postoperative 


thawing of the part to avoid precipitous 
pathologic complications 

It IS the analgesia of cell protoplasm in 
contrast with other forms of mesthesn 
which act upon or through the nervous sys 
icm — peripheral or central It is recom 
mended as being particularly useful in 
diabetics and patients suffering with exten 
sive attenosclerosis Many physiologic ad 
vantages are claimed for this form of anes 
thesia such as the absence of pain after 
operation inhibition of infection control of 
ttlema rftluction of embolism and conserv a 
lion of poorly nourished tissues as well as 
the avoidance of shock To what degree 
the e things hold only time will tell since 
this form of analgesic has hardly been given 
a fair trial It seems useful m selected 
amputations more xo than in any other 
form of surgery 

The analgesia is induced by placing ice 
bags around a part at and below the level 
cho«en for the tourniquet one half hour 
prior to the application of the tourniquet 
The jaart is then elevated to dram it of its 
blooil before the tourniquet is closed Ap 
proximately from 2 to 3 hours of refngera 
tion IS required depending upon the amount 
and the quality of the tissues to be ampu 
taied The skin temperature is maintained 
at 40“ F until the moment when the pa 
tient IS placed on the operating table 

Various and ingenious electrical contnv 
siTces Fwie been o’evvi'ed fo d/spense inth 
the use of raw ice and their use has made 
the induction more controllable and less 
messy Such apparatus is also useful post 
operatively m the control of (hawing A 
cradle which can be controlled thermostati 
cally at low temperatures guarantees better 
asepsis and ease of handling postoperatively 
than raw ice 

This type of regional anesthesia will find 
little use m plastic surgery since the ap 
plication of the tourniquet which is xo 
important for exclusion of the circulation 
IS difficult outside of its use m connection 
with extremity surgery Without the tourm 
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quel refrigeration anesthesia is inadequate 
except for minor incisions 

Local Analgesia The most \Mdel> used 
and satisfactory form of tissue desensitiza 
tion in plastic surgerj is local analgesia 
The reasons for this are that the operative 
lime consumed is either so short or so e\ 
tended the field of operation so restricted 
or so placed the surgerj so relatively alrau 
matic that general anesthesia is either su 
perfluous unnecessarv contraindicated or 
too involved \\ here reconstructions involve 
bone joints or internal organs general 
anesthesia may be inescapable or indis 
pensable But for the majority of opera 
tions in plastic surgery local analgesia is 
the one of choice 

\ solution of from one half to 2 per cent 
procaine hjdrochlonde is the most com 
monlj emplojed To the solution of pro 
came is usuallj added adrenalin chloride 
1 1 000 from s to 13 drops per ounce of 
procaine solution hen the smaller amount 
of adrenalin is used it can be repeated in 
3 successive ounces of the procaine solu 
tion just so the total amount of adrenalin 
does not exceed 1 cc \\ hen the larger 
imount of adrenalin is used it is incorpo 
rated at once in the first ounce of the pro 
came solution and is never repeated during 
the course of the operation The latter 
method has the advantage m that it more 
definitelj freezes the procaine into the 
tissues at the beginning of tfie operation 
One of the dangers of the massive dose 
method of adrenalin is the fact that not 
infrequentlv the surgeon finds patients verj 
sensitive to the drug The reaction thereto 
maj be quite severe or even alarming 
Wherefore it has been the custom with 
most surgeons to use the smaller amounts 
of adrenalin and repeat them with subse 
qucnt injections of the procaine On the 
other hand if one plans to u«e more than 
3 ounces of the procaine solution during 
the course of an operation saj S ounces in 
all It IS not VM e to u e onlj 3 drops of 
adrenalin m each ounce but belter to use 


5 or 6 drops in each of the first 3 ounces 
It will be found from experience that if 
less than 5 drops of adrenalin is used to an 
ounce not enough of the drug is present to 

freeze the procaine The ideal amount of 
adrenalin to one ounce of procaine seems 
to be between 6 and 8 drops 
Though drugs such as procaine used for 
local infiltration of tissues have verj little 
effect upon healing of tissues as a general 
rule the rule is not an exclusive one Cer 
tain drugs used for this purpose have not 
onlj local but general implications occa 
sionallj of severe degree 

Induction The technic of the adminis 
tration of local analgesia too frequentlj is 
a kind of haphazard stabbing procedure 
without plan This is as unfortunate as the 
clumsj induction of a general anesthetic 
The technic of local infiltration should be 
as simple and as logical as possible If it is 
visualized preoperalively as it should be 
much time is saved m the operating room 
and much annojance is spared the patient 
It is not necessary to edematize the entire 
operative stage by flooding the subcutane 
ous tissues \v ith the solution It does nothing 
for the quality of the analgesia and leads 
to distortion of tissues and tissue relation 
ships 

Adequate anatomic blocking of a surgi 
cal stage can be accomplished only by sen 
sible geometric planning of the procedure 
TTftis cannot' be abne accurately arfequafefy 
or neatlj by the u«e of only one needle 
It IS necessarj to plan and to choose the 
number and the tjpe of needles for a geo 
metric tj-pe of infiltration <;o as to fence 
in completelj the entire surgical stage 
(Fig 45) 

When the infiltration is begun it should 
be done with the sharpest and smallest 
needle available This is not only intelli 
gent but desirable becau«e this part of the 
operation dealing with infiltration is so 
often the thing most dreaded hj the pa 
tient Secondlj the larger the needle the 
greater the trauma to the skin and the sub 
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Fig 45 Fencing m al surgical stage with needles for local infiltration Dotted lines 
indicate direction and extent of needle projections for complete crossfire infiltration All 
the needles (m this case 12) are inserted through previously raised epidermal wheals 
before any infiltration is begun Syringe nith novocame is then attach^ to one needle 
after another and while the latter is slowly withdrawn the analgesic is injected The 
needles m this case are shown surmounting extensive defect over left tibia Concave 
blacL line on side of leg is the site and extent of incision for double pedtcled bridge flap 


cutaneous tissue ^\hereas m other forms of 
surgerj even an intravenous needle miy be 
a relatively insignificant jnstrument us re 
lated to tissue trauma in plastic surgery 
the wound resulting from a large caliber 
needle is frequently too important to dis 
regard m consideration of the minutiae de 
mands of this type of surgery The imme 
diate cutaneous trauma sustained as a result 
of the use of a large needle is not the only 
important consideration The subcutaneous 
trauma particularly (o blood vessels fatty 
tissue and nerves l^ fully as important The 
insinuation of a large needle frequently 
produces immediate subcutaneous oozing of 
blood so extensive by the time the jnci 
sion IS made and the surgeon teaches into 
the deeper tissues that he finds himself in 
the midst of a hematoma Such a hematoma 
materally interferes with repair and post 
operative healing Finally the use of un 


necessarily large needles leads to such rapid 
infusion of the procaine solution as to pro 
duce at times acute local disruption of cell 
patterns which give way to postoperative 
lymph infusion of the wound swelling and 
fibrosis necessitating prolonged periods of 
tissue reorganization thus delaying func 
tiona] recovery 

Having chosen the proper needle with 
which to make the initial puncture one 
should pick up the skin at the site of mjec 
tion between the index finger and the thumb 
of the left hand (if one is right handed) 
and pinch off a unit of tissue until blanch 
ing occurs This form of manual compres 
Sion not only splints the tissues and makes 
the raising of a wheal easier but produces a 
certain degree of focal analgesia which per 
tnits of kinder insertion of the needle 
through the epidermis so that the patient 
IS hardly aware of the act \\ ith a little 
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SECTIONS laUSTRATlNG WHEAL 

Fig 46 Raising of epidennal wheal 
ElesaUon and pinching of sUin by 
thumb and forefinger result m a degree 
of analgesia nhich makes initial inser 
tion of needle more tolerable to an 
anxious patient 

practice this can be done so quickly and so 
nell that the patient is entirely unconscious 
of the entire procedure (Fig 46) 

The initial puncture should extend only 
to the derma \ nheal is then raised before 
the needle is projected any deeper At this 
point if the field of operation is extensive 
the original needle is replaced by a larger 
and longer needle but most of all a needle 
as long as possible apropos the size of the 
operative field This is then insinuated 
through the skin and into the subcutaneous 
tissue via the original wheal without at 
taching the hypodermic syTinge The ong 
inal cutaneous wheal can then be used as 
a hub for the insertion of additional needles 
radiating in various directions so as lo cover 
as much of the operative stage as possible 
with as few needles as possible (Fig 47) 
Another wheal can then be rai«ed at the 
opposite pole or comer of the surgical stage 
and the same process repeated WTien the 
number and the placement of the second 


ary needles are such as obviously to cover 
or fence in the entire surgical stage, the 
infusion IS begun The barrel containing the 
procaine is attached to one needle after the 
other and as the procaine is being slowly 
injected the needle is gradually withdrawn 
When the last needle has been withdrawn 
one can be certain that an adequate infiltra 
tion of the entire surgical stage has been 
accomplished (Fig 48) 

There are certain technical advantages in 
this method not enjoy ed by the customary 
procedure of infiltration at the same time as 
the needle is being pushed through the skin 
and the subcutaneous tissues 
When the needle alone is being directed 
through a tissue without injecting the pro 
came it is the only certain way in which 
accurate depth and direction of that needle 
can be controlled If done carefully there 
IS no discomfort or pain to the patient while 
the needle is being projected subcutane 
oush, since practically all the pain the pa 
tient feels and fears customarily is that 
resulting from the original puncture of the 
epidermis itself Since in our case this is 
always done through the original wheal or 
any subsequent wheal properly placed the 
pain as well as the trauma attending local 
infiltration is reduced to a minimum The 
injection of the solution as the needle is 
being wilhdrawTi allows the surgeon a bet 
(er chance of visualizing the exact amount 
and placement ol that solution by not 
having to watch the progress of the needles 
Instead one i» able to concentrate upon the 
graduations of the hypodermic barrel and 
«o control or even vary the amount of the 
procaine solution injected at any one point 
The foregoing technic of tissue infiltra 
tion is particularly recommended m doing 
a nerve block B\ raising a cutaneous wheal 
and then smartly plunging the needle in 
the direction of the nerve trunk it is obvi 
ouslv much easier to direct the pwint of the 
needle in depth as well as course than if the 
deep ti^ues are first di'phced by infiltra 
tion which has preceded the point of the 
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Fig 50 Designation of right and 
left oblique mcvsions is based upon ver 
tical polarity of body and Us append 
ages The point where the broken \erti 
cal and horizontal lines meet denotes 
the center of surgical stage or defect 
Perineal anal and plantar incisions are 
based on dorsal position of patient 
during surgery 

the muscle it is an incision which runs 
parallel with the directions of its fibers an 
example of the combination of the two is 
■\Icnurneys incision \ conditional incision 
IS one dictated by circumstance or neces 
sity The outstanding examples of the latter 
are the so called rectus crucial and guillo 
tine incisions 

Not all of these terms weed necessatdy 
be applied in the description of any one 
incision because any of them under given 
conditions may imply one or more other 
identities For instance a structural incision 
(S I ) of a muscle obviously implies the 
direction of the incision \ horizontal ina 
sion of the anterior neck implies the fact 
that It is a structural functional loasion 
(S F I ) But where conditions arise neces 
silating exact identification of an incision 
the proper combination of the above terms 
will set It aside from the other related tnci 
sions without the neccssit> of illustration 
These terms on the other hand can as 
well be applied to accidental lacerations 


and injuries For application of such no- 
menclature m the case of accidental in 
juries see Figure 49 The practicability of 
such strict identification of the position 
type and kind of laceration becomes more 
obvious if one attempts to visualize accu 
rately an injury described by another 

In most branches of surgery the simple 
conditional straight (SCS) incision is the 
one most commonly employed In plastic 
surgery such incisions are frequently made 
quate or ev en contraindicated hereas in 
general surgery direct simple approach is 
the dictum which decides the position the 
direction and the extent of the incision such 
IS not always the case in plastic sur„er} 
Incisions in this specialty are constantly 
influenced by functional physiologic and 
esthetic factors as vrell as the pathology 
involved 

The insidious influence of fibrous tissue 
contraction on the contour of a part is so 
important in plastic surgery that incisions 
are seldom made beyond a certain length m 
any one direction Straight hne incision in 
plastic surgery always should be as short as 
possible depending upon the dimensions of 
the part If a short straight incision should 
prove to be inadequate for proper approach 
this must be made easier not by direct ex 
tension of the original incision but by con 
tinuing the original incision m a different 
direction Hence the popularity of the so- 
called ivgxag iwcisiowa iw surgery 

All straight line incisions and e pecially 
those crossing flexion creases shrink in the 
line of their polarity This shrinkage may 
amount to as much as 70 per cent of the 
original length of the incision The con>e 
quence is a fiddle string contracture 
That type of incision and its consequences 
will not only affect the symmetry of the 
repair but also will interfere with function 
(Fig 52) 

The principle of the avoidance of long 
incisions or lines of closure applies to the 
repair of accidental lacerations as much ax 
to surgical incisions Therefore m the clo- 
sure of lacerations the plastic surgeon often 



Fig. 51. Langer’s lines of tension. These vary in detail from one individual to another, 
They can be relied upon only in a general way. In practice, each topographical skin sur- 
face must be sun-eyed at the time of operation for detmled variations of lines of tension. 
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deliberately incises into the lipa so as to 
break up the eventual pull or unilateral 
tension of the wound (Fig S3) By making 
several judiciously placed radiating ma- 
sions into the side of a wound, several small 
flaps are created which, when properly 
shifted across the polarity of the defect, 
guarantee avoidance of a contracture and 
distortion of the part This type of closure 


and cervical contracture may be abolished 
From a physiologic standpoint the simple 
direct skin incision is undoubtedly the best 
Some authors recommend the indirect or 
‘ beveled” skin incision Theoretically, the 
latter would seem to have certain merits 
But m practice unfortunately these are 
rarely realized The beveled incisions are 
much more difticult to close than the direct 




Fio 52 (Top) Fiddlestnng’ contracture of little finger (left 
hand) due to longitudinal incision of digit {Bottom) Same case, 5 
months postoperativ e O>rrection by double ‘ Z” plasty 


results m what is known as multiple ‘Z - 
plasty (Fig 36 right) 

One of the most common sites of mini 
mal contracture and maximal distortion of 
tl^sues in World War II was the rampant 
u&e of the ill advised vertical suprasternal 
incision for tracheotomy (Fig 54) There 
pair of these scars both for qualitative as 
well Os quantitative reasons was a nuisance 
problem The proper 'secondary iq«ir of 
such an approach necessitates relatively ex- 
tensive dissection of the skin and subcu 
taneous tissue of the lower neck, m order 
that the difliculties of tracheal tugging 


ones of the conventional type There is also 
much to be desired from the standpoint of 
healing in this type of incision 

On the premise that an abrasion readiing 
only through the thickness of the epidermis 
frequently heals with almost no evidence 
of injury, the hypothesis is pul forth that 
an incision of like character should give the 
best cosmetic results \II manner of beveled 
and indirect incisions have been attempted 
by various authors, but with results falling 
short of expectations H Lyons Hunt, who 
claims authorship of the ‘ oblique” incision, 
has even designed a knife for the purpose 
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By making a beveled incision it was felt 
that the wound m the epidermis would not 
overlie directly the wound m the derma and 
therefore the resultant surgical scar should 
be of a quality comparable to the ordi 
nary superficial accidental scratch This of 
course does not take into consideration 
the additional trauma inflicted upon the 
delicate anatomic mosaic pattern of the 
skm the uneven curling and the retraction 
of the two lips of the epidermal phase of the 
incision and the greater difficulty of apposi 
lion of the edges 

I have taken occasion to try all types of 
beveled incisions and have come to the con 
elusion that m actual practice they cannot 
compete with the simple direct old fashioned 
type of approach There are several reasons 
for this First of all a beveled incision im 
plies a certain amount no matter how 
minute of undercutting of the epidermis 
This, in thicker skins results m the neces 
sity of suturing the epidermis separately 
from the derma It also necessitates the in 
sertion of a greater number of sutures both 
into the derma and the epidermis whose 
total increases the amount of foreign body 
to a point where postoperative tissue reac 
tion is fat more severe than in the cooven 
tional transcutaneous approach Secondly 
where the epidermis is very Ihm the dermis 
sutures have a tendency to slough through 
quite frequently Thirdly where the bevel 
ing of the incision is very obtuse the ina 
Sion actually results in undernunmg of the 
epidermis wherefore as healing progresses 
there is a tendency for the undermined epi 
dermis to pigment m the same fashion as an 
epidermic graft This results in a condition 
more obvious than the presence of a mini 
mal scar There is as yet no substitute for 
the conventional tj^e of skin incision 

Manageucnt of Skin Edges 
Though the importance of protecting lis 
sue exposed by surgical incision is generally- 
taught and accepted, paradoxically the skin 
IS too often the exception to the rule It is 
not unusual in an operating room to see all 



Fig S3 Circumventing straight line 
closures Illustrating condition mimedi 
ately after repair of deep linear lacera 
tjon of right dieek from corner of mouth 
to mandible Note breaking up of lacer 
ation by radiating small incisions so as 
(0 avoid straight line scar which wxiuld 
pull the comer of the mouth outward 
and downward 

care exercised with reference to tissues 
other than the skin but little or no atten 
tion paid to the hygiene and the protection 
of the skm Itself In fact the lips of a 
wound are frequently used as a medium of 
traction anchorage or repository for every 
conceivable type of instrument or used 
sponges Constant tugging and pulling to 
augment exposure of the operative field is 
a regrettable technic There is no question 
but what this kind of thing is a major factor 
ID determining the type of postoperative 
scar Hj^rtrophic postoperative scars are 
not infrequently the direct result of su 
perfluous surgical trauma to skin and sub 
cutaneous tissue If as much compassion 
were shown the latter as is exercised m the 
handling of the peritoneum good postop 
erative scars would be the rule rather than 
the exception 

Tlwre are many ways of protecting the 
skm edge The simplest is the best This 
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the protection of the hps of the sui^tcal 
ttound Where for the purposes of appear 
ance any chan{,es are made jt should be m 
the overlying towel rather than in the under 
lying oauze 

In relatively short incisions it is not prac 
ticable to cover skm edges according to the 
forCcOing plan but it is almost always pos 
sible to cover them at least with two or 
three la>ers of saline moistened gauze 

Vs concerns the handling of the ltp;» of 
the incision whatever instruments are em 
plo>cd for holding or retraction should be 
light fine hooks or smooth well plated re 
tractors kindly used Whatever time and 
efforts are expended in the protection of the 
bps of a surgical incision will be adequately 
compensated for by the quality of the post 
operative scar 

fvpcs Of Tissue Dissection 

Dissection is the purposeful separation of 
tissues There are two methods of dissec 
lion the sharp and the dull Sharp dis 
section implies the use of a scalpel whereas 
dull dissection implies the use of the sas 
sors the gloved finger of the surgeon or 
such other instruments as do not actually 
cut but separate tissue^ by actual (carin^ 
Dull dissection is the laceration of tissue 
pure and simple no matter what instru 
ment is used The accurate snipping of tis 
sue with very sharp scissors on the other 
han 1 is nearer actual culling than sepan 
lion atlempieti with a dull knife particu 
larly if the latter is guided by a heavy 
hand The quality of the instrument ritbcr 
linn it> name plus the manner of its Ui« 
li as important in determining the type of 
dissection as the instrument itself 

Sharp Dissection The two typo of dis 
section differ markedly m their physiologic 
implications Sharp dissection is the least 
traumatic the most nccuralc but it is more 
painful It involves a greater loss of blood 
and lymph and it is more dingcrous to 
nervo and blood ves els These peculiantio 
of sharp dissection are due to the fact that 


the surgical trauma is very acute and mini 
mal As a result of only microscopic injury 
of tissue there is practically no collapse of 
blood vessels or maceration and retraction 
of the intima Hence the factors conducive 
to rapid coagulation of blood and closure of 
blood vessels are minimal The absence of 
stretching of fine nerves as in the case of 
dull dissection which serves as a form of 
momentary analgesia the Jack of retraction 
or covering of nerves by macerated tissue 
leaves nerve endings exposed and vital for 
longer periods of time during the operation 
than IS the case with dull dissection On the 
other hand the wound is much cleaner 
physiologically the tissues are left in more 
normal microscopic relationships and there 
fore healing is much more rapid and accu 
rate provided that all oozing is controlled 
before closure 

Dull Dissection In dull dissection there 
IS less bleeding due to more maceration of 
tissue collapse and retraction of blood ves 
scls There is more blind Iraunu to distant 
and even collateral tissue due to stretching 
pulling and tearing Hence heiling is more 
protracted and there is more fibrosis 

The choice of the type of dissection de 
pends upon the nature and the position of 
the defect (he nature and the quality of the 
tissues the purpose and the plan of the 
operation and the ability and the habits 
of the surgeon Neither type of ifissection 
can claim priority or exclusive routine ap- 
plication 

ClEAV VCE DlSSt.CTIO'l 

Notwithstanding a mutation of the two 
types of dissection cmbodyuio the virtues 
of both IS possible This results m a more 
physiologic and surgically cleaner proce- 
dure It nny be identified as cleavage dis 
section The sharp scalpel is pre-eminent in 
this type of work 

This kind of dissection is not easily ajv 
plicabte where lines of cleavage do not cxi^t 
or where they have to be duregarded as 
in the presence of malignancy or where ex 
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Fig o5 Cleavage dissection (sagittal 
vievss) (A) Allocating line of cleavage 
beUeen subcutaneous fat and deep 
fascia immediately after skin incision 
knife blade at 50® angle (B) Angle 
(5® to 10°) of knife blade at moment 
of peeling fat from fascia (C) Rota 
tion of knife blade to 50® angle at 
moment of meeting resistance of new 
facial plane (or scar tissue) (D) \erti 
cal rotation of knife blade (o continue 
cleavage dissection (See Fig 56 ) 

tensive and unusual patterns of fibrous tis 
sue are present In such instances cleavage 
lines are so obscured or tissue relationships 
so disturbed that only sharp dissection or 
outright guillotining of tissues is to be relict! 
upon for good progress unless the surgeon 
IS willing to risk by dull dissection and 
tearing complete disorientation and possi 
bl> severe injur> to tissues it is the purpose 
of the operation to preserve 
Cleavage dis cclion is based upon the 


principle that tissue with normal lines of 
cleavage needs only anatomic separation 
rather than actual cutting In a sense thej 
are minute potential tissue spaces Spaces 
cannot be cut in the strict sense of the 
word Whereas cleavage dissection is nor 
mally applied to gross anatomic problems 
such as the separation of one fascial plane 
from another or one muscle from another 
It IS seldom applied with consistency and 
skill m minute detailed dissection Sever 
theless the principle should be applied in 
physiologic surgery 

The method is a compromise between 
sliarp and dull dissection It is dictated by 
the fact that an actual cut or incision is 
necessary only m the allocation or the crea 
tion of a line of cleavage Once that has 
been established easy separation or peeling 
of one tissue from another or one layer of 
a tissue from another is sufticient until a 
new line of cleavage is encountered or nec 
essary Cleavage dissection never must be 
attempted with anything but a sharp 
scalpel 

If one now chooses as an example the 
making of a femoral single pedicle flap, the 
actual procedure for purposes of lUustra 
tion would be as follows a sharp incision 
IS made to the depth where cleavage dis 
section ts to begin in our case only to the 
level of the deep fascia (Fig 55) This must 
be very accurately identified in the depth of 
the incision before proceeding further The 
admonition applies to any tissue at the level 
of which cleavage dissection is intended to 
begin 

A section of the lip on the thumb side of 
the operating hand is then picked up with 
two hooks The length of section of the hp 
between the hooks should only be such that 
when they produce a longitudinal pull upon 
the tissue the tissue will form a slraight 
line between the hooks This is important 
because a scalpel is most nccurate and cfti 
cicnt only when projected in a straight line 
Since this type of dissection is of nlmost 
microscopic exactness most evident expo- 
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sure of the line or level of dissection is nec- 
essary In other words, the eje must be 
consistently in touch with the sharp of the 
blade 

The blade of the scalpel, m the case of 
the femoral flap, is then placed accurately 
under the upper hook at the level where the 
subcutaneous tissue meets the fascia The 
blade is first posed at a 90° angle to the 
fascia At the same time the flat of the blade 
makes pressure against the subcutaneous 
fat, for the purpose of slight stretching and 
exaggeration of the line of cleavage existing 
between the fatty tissue and the fascia At 
that moment, the blade of the knife is tilled 
about 60° clockwise The sharp edge of the 
knife IS now m an incisional position viith 
reference to the line of cleavage Slight 
pressure at this moment will begin to open 
up the line of cleavage At that moment 
the blade is quickly turned anticlockwise 
about 40° and sufficient sidesweep is made 
with It so as to peel the subcutaneous tissue 
from the underlying fascia The actual ex- 
tent of sidesweep possible with the knife 
blade depends upon the consistency and the 
integrity of the subcutaneous tissue The 
knife blade constantly and accurately fol 
lows the receding subcutaneous tissue as 
the tissue is being peeled away from the 
fascia Constant pressure must be mam 
tamed against the fat by the instrument 
This w'lll be found not only necessary but 
advantageous in that (he operators hand 
through constant pressure against the fat, 
actually feels the difference between the 
consistency of it and the underlying fasaa 
This IS a determining factor of the rapidity 
with which the procedure is executed At 
the same time it will transmit to the sensi- 
tive hand additional information as to the 
presence of fibrous septa, scars, nerves, 
blood vessels and other tissues which, when 
encountered m the depths of the cleavage 
line, necessitates immediate rotation of the 
knife blade either into a more cutting posi- 
tion m the case of the fibrous tissue or a 
more obtuse position in the case of nerves 


or blood vessels, so as to obviate injury to 
the latter 

In the case where the knife blade meets 
with a new fibrous septum, it is immedi 
ately turned into a cutting position (angle 
of incidence to deep fascia of 30°) At that 
moment the fibrous tissue can be smartly 
and deftly guillotined The knife is again 
quickly rotated into a more vertical posi 
tion and the sidesweep peeling motion is 
resume! 

With a little practice and concentration 
it will soon be discovered that the sweep of 
the knife will only be deterred by the nor 
nial anatomic septa m the lines of cleavage 
or by fibrous tissue It is at these moments, 
palpable in the index finger of the knife 
holding hand that the instantaneous clock- 
wise rotation of the knife blade changes the 
latter from a relatively dull dissecting in 
strument to one of acute sharpness The 
moment the fibrous septum is sprung, the 
blade is again turned counterclockwise so 
the flat of the blade pushes against the fat 
and further peels it from the fascia to the 
next palpable point of resistance 

The entire maneuver of course, in actual 
practice occurs with such rapidity that the 
cutting the peeling and the various rota 
tions of the instrument are seemingly exe 
cuted in one continuous motion The be 
havior of the knife blade may be described 
as a kind of palpate cut peeling procedure 
With practice this experience of palpation 
at the blade end of Ihe scalpel will be found 
to be quite consistent with the anatomic 
composition of the tissues In other words, 
before one cuts again one has already iden 
tified the kind of tissue which probably 
stands in the way An artery has a different 
feel from a fibrous strand, even under the 
blade of a knife 

The foregoing is a kind of “slow motion” 
description, but as soon as one has learned 
how to palpate with the blade end of a 
knife, the various phases of the procedure 
will become as one continuous act It is not 
impossible to acquire certain skill m this 
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Fic 36 Clea\age dis 
section (rhythm of uii 
dermining) Zones a b c 
and a b c are zones of 
initial undermining 
Zones d e and d e are 
zones of secondary sweeps 
in undermining to raobi 
lize small areas of contact 
betw.een fat and fascia re 
maining about books (See 
Fig 33 ) 

method by making a two- or three inch cut 
through the skm and the fat of a ham and 
then dissect this from the underlying lean 
substance 

Reverting to the original problem of a 
sm„le pedicle flap when the first section 
of the wound lip has been dissected away 
from the underlying tissue as far as con 
vcment it is allowed to rest \ second <ec 
tion of the lip Is then splinted into position 
by leaving the original proximal hook in 
place and moving the upper one to a posi 


tion below the former again to a distance 
consistent with a straight line when pulling 
on the hooks (Fig 36 ) 

This maneuver is repeated until the entire 
hp of the incision is dissected away from 
the underlying fascia to the necessary lat 
era! distance 

If It IS desired to mobilize the other lip 
of the incision the operator simply changes 
hands if he is ambidextrous or position 
with reference to the incision if feasible 
or places with bis assistant if he cuts with 
only one hand Since most surgeons dissect 
with only one hand conveniently the change 
of place with the assistant will be found 
more appealing 

With constant application this method 
eventually gives one the feeling of dissect 
mg with a sharp and sensitive finder rather 
than with a blind mstrument Its ultimate 
value IS apparent particularly in very ex 
tensive dissections lasting over a relatively 
long period of time not only because every 
detail of the dissection has been constantly 
under direct vision and accurate palpation 
but because the tissues as a whole show no 
more trauma than one would encounter m 
gross elevation of muscle from its under 
lying structure for example Any method 
which IS under constant positive control and 
produces a minimum of tissue trauma is a 
good method 

Signs of Tissl c Trauma 

Trauma whether accidental or surgical 
results in certain immediate as well as cle 
layed consequences The immediate clinical 
manifestations were discusscd at the begin 
ning of this chapter 

The delayed clinical manifestations of 
surgical trauma are those signs which ap 
pear later in the course of the operation 
and are categorically referred to by Hunan 
as signs of local shock Sooner or later in 
the course of a long operation the c ^igns 
do appear The time of their apjwarance 
varies not only from individual to individ 
ual but from tissue to tissue in the same 
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mdividual Their appearance depends upon 
many factors such as tissue susceptibility 
to trauma the general condition of the pa 
tient types of instruments used their man 
ner of application the handling of the tis 
sues including manner of sponging age and 
sex of the patient and the presence or 
absence of scar tissue 

Local Tissue Shock 
One of the first signs of local shock is a 
sudden dryness of the surgical wound asso 
ciated with loss of luster and transparency 
of the tissues If oozing is still present at 
that moment a more rapid coagulation of 
blood will be observed The latter as a rule 
precedes the onset of the general dryness 
This IS followed by an apparent shrinkage 
of the wound as a whole associated with a 
certain loss of elastiaty of the tissues The 
tissues seemingly begin to creep into the 
surgical field so that it is more difficult to 
keep them m retraction This is due to an 
acute tissue edema The tissues in the wound 
finally become boggy darker and more fri 
able This friability will be manifest when 
picking up units of tissue with forceps or in 
passing sutures The sutures will begin to 
cut through with relative ease even while 
being tied If ligations are attempted within 
the wound they will not hold as before If 
it IS decided to close the wound it may be 
noticed that the tissues are difficult to pull 
together and to approximate This is due 
to the effect of the acute local edema upon 
the normal elasticity of the tissues In the 
approximation of tissues with sutures pull 
mg out it will be found that there is lillle 
oozing from the lacerations The appear 
ance of the tissues due to a local neuro- 
circulatory failure is not much different 
from severely lacerated or crushed tissue 
and may very well be referred to as local 
"ihock. 

About this time the patient who up to 
now was in seemingly good condition will 
become pale quiet and if under local anes 
Ibesn truculent or even severe Soon he 


becomes irritable less co operative dism 
terested tired and at times complains of 
actual wound pain even though there is 
legitimate doubt m the surgeon s mmd 
about such pain If the individual is under 
general anesthesia it is usually the anes 
thetist ivho first notices a sudden change in 
the general condition of the patient The 
latter s respiratory excursions may change 
the pulse becomes more rapid and at times 
somewhat thready the pupils dilate and in 
general the anesthetist does not feel that 
the patient is getting along as well as he 
should There seems to be no reason why 
the patient suddenly does not take the anes 
thelic well or why he should have taken a 
turn 

If the operation is continued the wound 
suddenly becomes moist again the veins 
are markedly engorged and there is consid 
erab’e oozing into the wound Only this 
time the oozing consists of blood much 
darker than at the outset of the operation 
the wound becomes more flabby beads of 
perspiration appear about the edges and 
the wound is surpnsmely easy to retract 
as compared with a few minutes earlier 
The probability is that the patient is about 
to so into general shock 

If at that moment the local procedure 
is stopped if hot saline packs are placed 
into the wound and if the tissues about 
the surgical wound are tightly compressed 
against the packs within three or four mm 
ules the general condition of the patient 
improves The facial expression of the anes 
thetist will also improve He may even sug 
gest that the operator continue Upon re 
moving the hot packs a change will be 
apparent in the wound It will be brighter 
m color drjer than heretofore more 
elastic and the venous engorgement will 
have disappeared 

Every effort should be made at this time 
to dose the wound or terminate the opera 
tion in some intelligent manner Should the 
latter course be impossible only the bare 
necessities of the operation must be at 
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tended to and the wound closed This is 
advised not only for the sake of the patient, 
\\ho may survive notwithstanding, but be 
cause if surgery is continued one can antic 
ipate some degree of postoperative trouble 
in the wound This may take the form of 
bleeding or serous discharge into the wound, 
resulting in a so-called seroma, focal nc 
croses gangrene or disruption of the wound 
to some degree or in lolo In any event, 
healing will be more protracted This van 
able focal response of tissues to surgical 
trauma should be a signpost of the limit of 
tolerability to further dissection It is for 
this reason that only a giv en amount of re 
parative surgery in a given area is permis 
sible at anj one time if consistently good 
results are to be realized 

The signs of surgical trauma enumerated 
above are only the physiologic signs of 
warning that the local tissues have reached 
the ultimate of tolerance and are prepared 
to share their suffering with the patient as 
a whole who if unable to compensate for 
the local injury may go into general shock 

The problem of general shock is con 
sidered to be more relevant to the question 
of gross accidental injury and is therefore 
discussed m Chapter IS Original Repair ” 

CLOSLRE OF A SURGICAL 
\\ OUND 

Deep Closure 

Adequate closure of a surgical wound 
should be a planned operative procedure 
only second in importance to satisfactory 
accomplishment of the object of the opera 
lion It is a regrettable habit to slam the 
door shut on a well executed operation A 
poor closure is a local physiologic defect 
which may produce irreparable deformity 
or eventual invalidism The clinical toll due 
to injudicious closure of surgical wounds, 
not only from the standpoint of appearance 
but function as well is still of common 
enough occurrence to merit description in 
the light of modern surgery 


The closure of a surgical wound should 
be done as carefully as the closure of a 
serious accidental wound First, the oper 
ative wound should be scrupulously clean 
This IS best accomplished by irrigation with 
warm saline and gentle but thorough '‘pong 
ing of the incision This removes a great 
deal of microscopic and chemical detritus 
which would otherwise act as a foreign 
body material The wound should then be 
as thoroughly inspected as any accidental 
wound for tissue tags, untied sutures, ooz 
ing foreign bodies, such as strands of cotton 
or other suture material, and for dead 
spaces Obviously devitalized tissue should 
be debnded untied sutures removed and re- 
placed, and dead spaces obliterated The 
last must be done without tension 
The incision should be re irrigated and 
dried again Only then is it ready for do 
sure La>erlo]a>er approximation is the 
best form of repair and should be done with 
as few well placed sutures as possible 
These should be tied with only sufSuent 
tension to bring tissue layers into apposi 
tion This 15 imperative because there is 
always a certain amount of postoperative 
edema m every surgical wound, which not 
only helps further to approximate the tis 
sues but also increases tension upon sutures 
snugly tied This edema superimposed upon 
a tight suture is sufficient to result in local 
tissue ischemia, necrosis and sloughing of 
the suture material beSore the tissues have 
had the chance to coalesce 

In a layer to layer closure the various 
suture lines should be so staggered where 
possible as to avoid superimposition Where 
Ibis IS not practicable without further dis 
section or undermining, the same objectue 
can be accomplished by making certain to 
place the different sutures in various tissue 
layers at different distances from each other 
as compared with the immediately under 
lying layer so that the sutures of one layer 
do not superimpose exactly upon those of 
the previous layer (Fig S7) For types and 
the kind of suture material to be employed 
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m the apposition of specific tissues, see 
Chapter 13, ‘ Sutures and Suturing 

When the depth of a wound consisting 
of muscle fascia and subcutaneous tissue 
has been properly closed the final step con 
sists of the meticulous apposition of the 
skin edges Specific closure of accidental 
wounds is discussed in Chapter IS Orig 
inal Repair 

Skin Closure 

General Considerations Skin closure 
in surgery is commonly looked upon as a 
menial and more or less unjmportani task 
to be turned over to the interne Whereas 
this opportunity for the trainee should be 
encouraged the homely spirit m which it is 
so often done is not to be recommended It 
is a false compliment to ones assistant 
It is poor technical training for him and 
Unfair to the patient Sensible closure of 
skin incisions has been neglected to a point 
where the very simplest of fundamental 
surgical principles are frequently dtsre 
garded This surgical nonchalance is passed 
on from master to pupil with the unavoid 
able end result that the habit gets into the 
young surgeon s blood to where he later ap 
plies the same type of technic to the su 
turmg of all tissues In reconstructive sur 
gery at least skin closure is a distinct 
surgical concern demanding finished technic 

The orthopedic surgeon takes great care 
to align properly the two ends of a frac 
lured bone The neurosurgeon exercises 
great caution in meticulously suturing sev 
ercd nerves The general surgeon takes time 
and care in repairing a cut muscle bundle 
to bundle, knowing full vtcU the penalties 
for doing otherwise Yet little of this is 
applied to the closure of the homely skin 
hence, the frequency of unwelcome scars 

The ba'iic surgical principles of proper 
tissue approximation apply to skin closure 
as well as to any other tissue To avoid 
extensive postoperative scarring or dias 
tases, the various layers of the skin should 
be brought together as accurately as pos 
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fic 98 \ccurate skin closure uith 
continuous running suture (dela> of 
single peduncle tlap) 

Mbic Derma should be appo'Ctl to derma 
and epidermis to epidermis on is accurate 
a li\cl as IS pncticwj in the alignment of 
fracturetl bone or (he approximation of 
sesiretl ncr\c ends This does not ncccs 
saril> mean (hat separate sutures must be 
placed into the various lajcrs of the skin 
rhi> can verj well Iw acconiplishcrl bj the 
accurate pheement of an individual suture 
which embraces the entire thicknev* of the 
tisvuc The accurate closure of the covering 
iiN'ur of the lxid> i> important not onl> 
m avoiding hjpcrtrophic scars or keloids 
but in expe<Iiling earlj healing (tig 58) 


Methods of Skm Closure A skin inci 
sion mav be clo-ed in one of three wajs 
b> adhesion, b> coarctation or by coapta 
tion 

B\ VnnESioN The closure of skin wounds 
by adhesion is a rather recent development 
m surgery It is the result of the constant 
striving for easier, more rapid, more ideal 
methods of skin repair than by the U'C of 
the suture Sutures, of course, have to be 
tirst inserted, then removed, which is very 
tinie-consummg and, being foreign mate 
rial, they leave evidence of their presence 
It Is therefore enticing to contemplate the 
possibility of skin closure without the u«e 
of sutures \s a matter of fact, the sutures 
i are only a temporary expedient ncccs'^ary to 
bridge the time until actual biologic adhc 
Mon occurs 

Closure of skm wounds by adhesion is 
' accomplished through the use of biologic 
glues Such a glue is made by the precipita 
lion of fibrin when thrombin is added to 
plasma The precipitated fibrin acts os the 
adhesive agent, holding the edges of the 
j skm appo't^ The rale and the quality of 
the fibrm formation can be controlled by 

J increasing or decreasing the concentration 
of thrombin solution added to the plasma 
Forrest Young and Benedict \ Favata 
report enthusiastically on this form of skin 
closure They employ thrombin prepared 
according to the method of \\ II Seegers 
by Parke, Davis &. Company They feel that 
adherence of wound edges and surface can 
be readily accoinplishctl by the of 
plasma and purifictl thrombin The fibrin 
fixation artiticially produce*! in this wav 
has less tensile strength than ordinary 
turc material and for this reason U'C of 
plasma thrombin adhcsionof woumls should 
be limiicti to thase m which tin^ion docs 
not exist • The oruinil work m this field 
was done bv Machfcid F Sano of Temple 
L'niversiiy 

•yoanz I-- and faiaU B \ Suiurf" ot 
woundt l»> pU ma ihforrLia adhmon War 
6 V>-x< till 
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The production of the biologic glue ts a 
comparatively simple procedure which can 
be done with the patient s own blood at the 
time of an operation It is better to draw 
the blood for this purpose at that time than 
to do it the day before since certain chenu 
cal changes occur in it within IS hours 
which reduce the chance of a successful 
glue 

About 5 cc of the patient s blood is with 
drawn from his vein into a 10 cc container 
The aspirating syringe should contain 1 
msn of bepann and 1 cc of Tyrodes soJu 
tion TjTodes solution concists of sodium 
chloride 8 0 Gm potassium dilonde 0 2 
Gm calcium chloride 0 2 Gm magnesium 
chloride 0 1 Gm sodium acid phosphate 

0 05 Gm sodium bicarbonate 1 0 Gm glu 
cose 1 0 Gm with distilled water to make 

1 000 cc. This IS hltered through a Berke 
feld W 

The contents of the syringe are then trans 
ferred to a centrifuging tube which must be 
properly balanced This is then centrifuged 
for about 15 to 20 minutes During the 
process the cells fall to the bottom leaving 
the plasma at the top Betw een the red cells 
and the plasma one finds an accumulation 
of a layer of white cells The plasma is then 
drawn off and placed into another con 
tamer The layer of white cells is later 
pipetted off and placed into still another 
tube into which has been placed about 1 5 
cc of Tyrodes solution and some glass 
beads Both of the aforementioned tubes 
should be kept cool One now has enough 
material for covering a surface approai 
mately SO square inches 

When the white cells have been well 
shaken the plasma is painted onto the re 
cipient area as a very thin film In grafting 
the raw surface of the graft is painted with 
the cell extract and apposed to the reapient 
site wuth some pressure Almost immedi 
ately (40 seconds) adhesion begins 

A reaction takes place between the cell 
extract and the plasma The prothrombin of 
the cell extract by coming m contact with 


the plasma is converted into thrombin The 
thrombin then acting upon the fibrinogen 
of the plasma converts it into fibrin It is 
this fibnn matrix which acts the part of 
the glue 

This same procedure is earned out in 
principle in its application as a biologic 
material for apposition of skin edges in 
other words as a biologic glue The most 
enthusiastic workers m the field originally 
were J Z Young P B llebawar Tarlov 
Benjamin and their co workers Their work 
on nerve suture with thrombin pJasma gJue 
was mostly m the experimental field on 
rabbits They used autologous untreated 
plasma and concentrated autologous muscle 
extract The tensile strength of the clot 
seemed to depend upon the fibrinogen con 
tent of the plasma but the clot formed 
very slowly and their success with nerve 
suture ran about 30 per cent Bv adding 
ihrombm to the plasma it was found that 
the clot formed more quickly and was more 
reliable 

Not until Mellanby in 1933 made 
tbrombm available in relatively pure form 
and until Seegers Warner and Snuth had 
standardized it was further progress pos 
sible m the production of so called biologic 
glue material Tarlov then found that very 
satisfactory clots could be produced by the 
use of human fibrinogen and thrombin \n 
inadequacy m the fatter was that a certain 
degree of lysis occurred within 48 hours 

Thrombin may now be procured from 
Parke Davis & Company as Thrombin 
Topical This is dissolved in an appropriate 
amount of saline (1 to 25) and if added to 
4 times the volume of plasma it will result 
m the clotting of fibrin in 36 seconds 
Stored plasma can be used with good 
results 

In the use of the plasma thrombin 
method as wound suture material the 
skin edges of the wound may be flushed 
with plasma which need not nece'^anly be 
autologous I have found that it is advis 
able to moisten only the very edges with 
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the plasma rather than to use too much 
of It, since the latter practice will result in 
a gelatinous mass which on contraction 
leads to an undesirable amount of weeping 
and at times the formation of thick scabs 
The thrombin in the form of a white 
powder is dissolved m sterile isotonic so 
dium chloride solution, and the latter is 
sprayed by syringe into the wound which 
has already been painted with plasma The 
raw surfaces or skin edges, must then be 
quickly adjusted, the one to the other, and 
held very accurately and steadily in appo- 
sition for about two or three minutes Ad 
hesion actually begins in less than one 
minute, but one must be exceedingly care- 
ful not to permit the skin edges to move 
during the manual splinting, or the adhe- 
sions which form will be inadequate, or the 
apposition becomes distorted The tensile 
strength of the clot at this time and for 
probably 100 hours thereafter, in my e^pe 
rience is not sufficient enough to be reli 
able It IS therefore necessary for about 4 to 
5 days to splint the wound by some means 
other than the above in order that adequate 
organization of the closure be assured This 
IS particularly necessary where any tension 
on the wound edges is anticipated or where 
some movement of the repaired part is un 
avoidable Traumatized tissues are seldom 
without tension whether that trauma be 
accidental or intentional 
Notwithstanding this is an interesting 
complement to though not actual replace 
ment for the inorganic suture i‘\s yet it 
seems to me only adequate enough for rela- 
tively small incisions and small wounds In 
anything but a small straight incision it has 
been my practice to complement the above 
by a few judiciously placed sutures which 
are removed in from 36 to 48 hours Another 
complementary method is by the use of 
collodion strips placed over the incision or 
the laceration This is particularly true in 
the use of plasma thrombin for the apposi 
tion of skin grafts to the recipient area 
Some authors are very enthusiastic about 


the exclusive use of the glue Nevertheless, 
I have found that it is safer to use a few 
sutures approximating the graft to the edge 
of the recipient area at predetermined 
pomts, because m thick skin grafts there is 
always tension due to shrinkage of the graft 
as well as retraction of wound edges Some 
surgeons attempt to avoid this by cutting 
the graft from 10 to 20 per cent larger than 
the recipient area Unfortunately, the exact 
amount of shrinkage of a graft or the re- 
traction of wound edges cannot be calcu- 
lated, It can only be estimated Generally, 
the thinner the graft the greater is its 
shrinkage The younger the patient and the 
more elastic tissue m the skm, the more re- 
traction there is of the wound edges In the 
consummation of the two, the tissue tension 
about the incision or the laceration becomes 
such that the fibrin thrombin clot will be 
found to be inadequate Consequently, some 
complementary form of splinting of wound 
edges or the graft to its reapient edge, as 
the case may be, is the safer procedure 
Finally, the advice that grafts be cut from 
10 to 20 per cent larger than the recipient 
site seems to me to disregard the principle 
of tissue cost, which cannot always be 
afforded by the patient or risked by the 
surgeon and as a general rule should be 
avoided wherever possible The problem is 
discussed in further detail in Chapter 16, 

‘ Grafts and Grafting ” 

Notwithstanding the above is an ingeni 
ous and promising addition to the surgeon s 
armamentaria and with further refinement 
may aid in a more physiologic closure of 
wounds For the present it cannot be con 
sidered as a complete substitute or replace- 
ment for other forms of skin closure 

By Coarctation Coarctation is a method 
of closure by extraneous pressure against 
the Ups of an incision or laceration This 
may be accomplished in one of several ways 
(Fig S9) 

One of the most satisfactory methods 
consists in the use of collodion strips De- 
pending upon the length of the incision and 
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somewhat upon its location, strips of band 
aging gauze of predetermined length and 
adequate width (usually from yi to lyi 
inches), are cut and placed at right angles 
to the incision All the ends of the strips 
on one side of the incision are then securely 
glued to the skm While ivavmg one hand 
over the collodion soaked strips so as to ex 
pedite evaporation, enough time is allowed 
to elapse in order that the gauze becomes 
securely glued to the skin The bps of the 
wound are then held in apposition by the 
assistant, or one strip is chosen at a time by 
the operator and held tense so that the 
secured hp of the incision is apposed to its 
mate Thereupon the still free end of the 
gauze IS glued onto the second lip with col 
lodion ^\^hen the latter has dried com 
pletely the strip above or below the first 
IS glued down next, and so on until com 
plete apposition of the surgical wound is 
secured 

Sterilized adhesive tape may be used in 
stead of collodion strips although the 
former is not as desirable or dependable 
Many other ingenious ways have been de 
vised, such as the use of elastic rubber 
bands anchored to strips of adhesive run 
niDg parallel with the inasion hooks or 
buttons preoperatively adjusted to strips of 
adhesive which is then applied to both sides 
of the incision and the hooks laced across 
the surgical wound with silk or some other 
material The above are unreliable as com 
pared with collodion strips, because adhe 
sive has a tendency to creep, e^peaally in 
hot weather The others are prone to result 
in inversion of the skm edges 

The most recent and rather ingenious de 
vice m connection with closure by coarcta 
lion IS the so called traction dressing of 
W Janies Gardner and V B Seitz, devised 
during the Solomons’ campaign in the 
Pacific in World War IT (Fig 59) 

It IS based upon the elastic traction of 
latex anchored to two 'Spurred metal plates 
and IS described bv the authors as follows 



Fig 59 Types of coarctation (A) 
Wne through cottons (B) Wire through 
lead plates (C) Collodion strips (D) 
Rubber bands on hooks (E) Constant 
traction (C T ) dressing of Gardner 
Seitz trade name Tractaclip 

by a sheet of latex The metal members are 
fabricated from a sheet of stainless steel 
0 004 inches thick The spurs on the metal 
members are 0 02 inches m length short 
enough so that they penetrate only the 
tough stratum corneum and do not cause 
pain bleeding or infiammatory reaction 
The spurs are very sharp and are set 1/20 
of an inch apart The single rows of spurs 
can be attached to the skm close to the 
wound margin so that there is little tend 
ency for inversion of the skin edge The 
metal members are all 1 inch wide but the 
elastic portion is made in various lengths 
for wounds of various sizes Shorter dress 
ings may be applied as the approximation 
of the skm edges proceeds If properly ap 
plied the dressing will not come loose until 
the wound is sufficiently narrow to release 
the traction which keeps the spurs buried 
m the stratum corneum However, contact 
of the latex portion of the dressing with 
wound secretions for 4 or S days does cause 
some reduction in its elasticity ” 

I have used the constant traction dress 
ing on several occasions In mechanical 
principle it is simple and ingenious It 
differs from the skm clip in that it approxi 
mates much more tissue and only pene 
(rates the epidermic la>er of the skin 
Though It IS mechanically adequate and 
efficient as a coarctation device, phvsioloci 





146 


THE SURGICAL PROCESS 



E F 



Fic 60 Methods of coaptation (A) 
Running or continuous suture (B) 
Running mattress suture (C) Simple 
horizontal mattress suture (D) Con 
tinuous lock «titch (E) indi\idual 
simjle suture (F) \ertical mattress 
suture 

Bottom figure illustrates summar> co- 
aptation Large inclusue suture to be 
removed on second or third da> 


cause It does result m sufiicient irritation 
of the epidermis m thin skinned patients 
leading to more or less permanent scarring 
of the skm Nevertheless, for unexpo-'Cd 
parts of the body it is a rapid and useful 
method of closure of relatively small inci 
siotis, provided that the skin is not overly 
elastic, in which case the hps of the inci 
Sion tend to be overcrowded and occasion 
ally everted or inverted, depending upon 
the deep structure of the wound 

Closure by coarctation is usually practi 
cal in only short incisions or laceration*, 
say up to one and one half inches Incisions 
be>ond that length are not suitable for this 
tjpe of closure as a rule because there is 
danger of separation of the wound or inver 
Sion of the skin edges Even m relatively 
small incisions or lacerations, the latter 
danger exists when the dressings are ap 
plied because if they are placed too tightly 
over the coarcted wound, the lips can be dis 
placed into the depths of the defect and 
separation will result To avoid this comph 
cation it IS neces’^ary to use a few subcu 
taneous or dermic sutures before appl>ing 
the collodion strips or the adhesive tape If 
the dressing or the pressure upon it are not 
equally distributed on both lips of the 
vround, one Iip may be pushed into the 
depths of the wound, whereas the other 
may remain everted, resulting in overriding 
the skin edges 

B\ Coaptation Coaptation by some 
form of suture material is the conventional 
method of skin clo*ure It may be accom 
phshed by placing sutures subcutaneousl> 
intradermall) , tran'^cutaneously or bj i 
combination of the three (Fig 60) 

Subcutaneous coaptation of skin edges is 
usually accomplished by accurate closure of 
the superficial l3>er of the subcutaneous 
tissue The sutures in this case are me 
ticulously inserted just under the derma in 
an inverted manner «o that when lied the 
knot IS buried m the depths of the 'ub 
cutaneous tissue (Fig 61) In this Ijpe of 
closure some form of coarctation i» fre 
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quenlly necessary to guarantee the ipproxi 
mation of the epidermis, which occasion 
all> lends to retract 

This tj-pe of approximation results m i 
\er> tine po^loperatl\e scar without any 
danger of the di-iplaccment of ‘;km cdgc^ 
during the healing phase The success of it 
IS predicated upon the presence of subcu 
taneous tissue of good timbre ’^o that the 
sutures will not cut through the tissue 
before the lap^e of 5 or 6 days Where sub 
cutaneous tissue of lint type exists the 
superficial layer of the superficial fascia 
separating the subcutaneous fat from the 
derma is well dexelopcd and therefore xxill 
permit of approximation without the danger 
of tlie sutures pulling out of the (at 

The mo't common method of intradermic 
closure IS the so called Halstead continuous 
suture This is more laborious than the 
former but xcry exact and results in the 
finest postoperaiixc «cars This method is 
conxenicntly employed m the closure of in 
cisions or lacerations on the e.xpo^ed part of 
the body (Fig 62) 

The needle bites are taken directly 
through the upper substance of the derma 
Itself and must be xery accurately placed 
The bites should be just suflicicnt to bury 
the suture material in the dernu If they 
are too ^enerous when the suture is putted 
light so as to bring the lips of the incision 
into apposition, there is danger of pucker 
mg and spotty oxerriding of the skin ed^,es 
One of the most important details in a xxell 



Fic 61 Subcutaneous coaptation 
with imerted knot (Note suture barely 
nipping underside of derma ) Inverted 
knots are placed by projecting needle 
through tissue from bottom out when 
starting 



Fic 62 Halsled closure ( \) I’oiiit 
of suture entry outside of incision xvilh 
method of tying (B) Point of suture 
exit with method of suture anchorage to 
skin beyond incision (C) Manner of 
dressing of incision by tying suture ends 
over gauze 

applied Halstead suture is that the oppos 
mg bite m the two lip> be taken at exactly 
the same level m the derma or to put it 
another way at the same exact distance 
from the outer layer of the epidermis If 
this should vary so much as 1/S2 of an 
inch overlapping or eversion of one bp os 
compared with the other will occur Since 
most suture needles are at least as thick as 
1/32 of an mch, it is apparent that this type 
of suturing must be done with unusual pa 
ttence and accuracy 

\lmost any type of suture material can 
be used for this purpose except chromic gut 
or cotton In my experience, these two are 
not well tolerated by derma and sooner or 
later tend to be excluded from an apparently 
healed suture line Finally cotton is not 
altogether dependable when being pulled 
out of the suture line, and fractures rather 
commonly This of course, can be a very 
embarrassing situation 

Dermic closure of the suture line can also 
be accomplished by interrupted sutures but 
this IS technically far more difficult than the 
continuous Halstead technic If it is at 
tempted it is important, as in the case of 
the subcutaneous closure that the sutures 
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be so placed that the knot repoaes under 
the skm or within the immediate subcu 
taneous tissue when the suture is tied (Fig 
61) 

The transcutaneous form of coaptation is 
the most common form of skm closure It 
can be accomplished either by interrupted 
or continuous suturing It is probably the 
most rapid method of closure and for lacer 
ations or incisions m general it remains the 
most practical tjTie (Fig 63) 


adtantages and the disadvantages of com 
monly used suture materials are discussed 
m Chapter 13, Sutures and Suturing 

DECORUM r\ THE SURGICAL 
THEATER 

General 

Little or nothing is said in textbooks 
about personal conduct and courtesies in 
the operating room \\ here proper courtesy 



Fig 63 Transcutaneous coaptation illustrating conventional t>pe 
of closure and vertical mattress sutures placed over rubber catheters 
following excision of extensive h>pertrophic scar (see also Fig 58) 
All mattress sutures should be ti^ loosely and removed early 


The question sometimes arises which is 
the more nearly ideal the interrupted or 
the continuous form of closure Although 
each has its definite indications and specific 
applications in themselves they ate not as 
important as the manner in which the su 
tunng i3 actually performed This is dis 
cussed m detail m Chapter 13 Sutures and 
Suturing 

\11 manner of material has been used for 
transcutaneous skm closure There is no 
ideal form of suture wherefore arguments 
pro and con are common The material used 
with certain definite exceptions is not as 
important as the technic of closure The 


IS not reciprocal or proper conduct is want 
ing teamwork is impossible Without 
proper teamwork surgery becomes diflicult 
Aside from the importance of proper 
training of operating room personnel in the 
technical necessities of an operation noth 
ing makes performance for the surgeon more 
impossible than lack of co operation Such 
lack may be the result of ill fitting person 
nel bad will lack of discipline the sur 
geon s temperament or the lack of appreci 
ation of the operative difnculties by the 
personnel The atmosphere of an operating 
theater need not necessarilj be that of a 
sanctum sanctorum but it is trjmg to do 
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adequate tsork in an atmo<iphere akm lo 
that of a restaurant kitchen All personnel 
trained for and admitted to an operating 
room must be thoroughly conversant with 
the fact that surgery is not an occasion for 
foot racing but a serious incursion upon the 
safely, comfort and privacy of a human 
being where compassion, efiiciency and re 
sped must be the rule 

An operation is a serious undertaking for 
both the patient as well as for the surgeon 
The seriousness of the event must be the 
law of the hour, courtesy and co-operation, 
the spirit of the occasion 

Addressing Assistants 

No matter how kindly di’^posed the sur- 
geon may feel toward his assistants, while 
m the operating room, he should address 
them by their title Professional objectivity 
IS preferable to friendly sentiments It may 
seem more democratic to address one’s 
nurse by her first name or the assistant by 
his nickname, but it adds nothing to the 
atmosphere and the efficiency of the oper 
atmg theater or to the dignity of the situa 
tion This IS particularly so where the pa 
tient IS being operated upon under local 
analgesia 

It should not be necessary for the sur 
geon to have lo command the operating 
room personnel, nor to have lo cajole A 
simple and forthright request, preferably 
prefixed by the word “Please” should be 
sufficient for those assigned to an operating 
room to discharge their obligations Assist- 
ants who have to be ordered to comply with 
requests m the operating room are people 
who are temperamentally, emotionally or 
intellectually unfit to be there 

Once the surgeon’s request has been com- 
plied with, it IS his reaprocal obligation to 
say “Thank you ” It is a simple iorm of 
recognition of the individual and easy man- 
ner of immediate commendation It goes a 
long way toward the establishment of proper 
professional relationships and dignity This 
“well done” attitude on the part of the sur 


geon xs a form of compensation particularly 
necessary with the novice m the operating 
room 

Since most operations m plastic surgery 
are done under local analgesia, propriety of 
conduct and conversation among the per 
sonnel is all the more important The men 
tal peace of the patient is influenced in no 
small way by the general peace of the oper 
ating room 

Conduct or the Aids 

It IS very disconcerting to the patient, as 
well as discomforting to the surgeon to have 
to tolerate careless transferring of supplies 
and operating room equipment Young chil 
dren are particularly frightened by such 
things, and therefore every effort should be 
made to employ proper precautions in con 
duct and exercise of duties Unnecessary 
whimpering, conversation or discussion of 
the patient, the operation or personal prob 
lems must be discouraged Patients with 
eyes covered hear far more acutely than one 
would suspect Proper surgical decorum 
should be mamtamed until the patient has 
left the operating room 

Once the operation is finished, the patient 
should be relieved of his coverings as sys 
tematically and as kindly as when being 
draped for the operation It is not good 
practice for members of the surgical team 
to go into a kind of frenay of disposal of 
the patient, by the banging of doors, push 
mg of stools, sudden jerking of sheets from 
the individual, unstrapping, bumping of 
carts against the operating table and with- 
out much warning pulling the patient onto 
the cart as if it were an emergency to get 
nd of him The patient should be wheeled 
out of the operating room with the same 
care, caution and quiet attention as when 
he was received 

The Surgeon’s Exit 

The surgeon never "should depart from 
the operating room without proper observ 
ance of those who were most helpful, as 
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well a ^\ord of direction to such as need 
It He ne\er should un naphi9glo\ed thron 
them into a corner, drop his gown into an 
other which ma\ alread> ha\e been cleaned 
for the next operation and '‘eemingl> lea\e 
with an atr of hlUe appreciation for the 
efforts of others He «houId depart from the 
operating room with the «ame care, courtesy 
md manner as he would from the home of 
a friend 
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Sutures and Suturing 


The suture is to the plastic surgeon what 
the splint IS to the orthopedist and what 
the intra oral appliance is to the ortho 
Uonisi The suture is literally a microscopic 
<:plint and must be applied in that spirit, 
according to the principles governing all 
splints Therefore it should not be used to 
force tissues into position any more than a 
plaster cast is intended to reduce a fracture 
The suture like plaster is intended only to 
maintain tissue position In other words, a 
suture should splint a unit of tissue where 
It lies provided that the surgeon makes cer 
tain that it lies where it belongs 

SUTbRLS 

The variety of suture materials used in 
suroef> IS legion and ranges all the way 
from human or animal hair to various 
metallic wires 

Cotton 

In recent >cars much has been tnade over 
ffre use of cotton as suture mstenal Vari- 
ous t>pes of cotton are recommended, such 
as mercerized quilting and crochet cotton 
Alercerized cotton is chemically treated by 
caustics VIZ caustic soda quiltmg cotton 
IS a material whose thread has been run 
through a starch bath crochet cotton is (he 
ordinarj sewing thread which for the most 
part is mercerized 

In ,,eneral the strength of the cotton 
vanes not so much with the diameter of the 
thread as with the brand Cotton does have 
certain advantages It is easvl> procurable 
It Is cheap and plentiful Once tictl, it will 
sta> tied much letter than an> other suture 
material It rapidlj «oaks up tissue juices 


during an operation and so adheres to the 
tissues, assuming their color and conse 
quently is relatively difficult to see and to 
manage Other disadvantages of cotton will 
be discussed presently 

Philip Thorek, of Chicago, makes a com 
prehensue report on five years’ experience 
with spool cotton as a suture material He 
concludes that 

Cotton remains the suture material of choice 
after five years’ experience with it m over 
1,000 cases It makes for better technique and 
less tissue trauma Evisceration infection and 
drainage sinuses are less likely to occur with 
cotton sutures It is safer to get patients out 
of bed early with this suturing material, thus 
lessening postoperative thrombus formation 
and coronary complications Cotton is cco 
nomic, easy to sterilize and standardize * 

Thorek ’s report deals with cotton as used 
only m inlra abdominal surgery His con 
elusions are admissible as far as they con 
cern the internal use of cotton, but in the 
experience of the author in hundreds of 
cases where cotton has been used for skin 
and subcutaneous tissue revision, the con 
elusions cannot be said to apply to the same 
extent 

Colton is relatively irritating to the derma 
and IS not particularly well tolerated by the 
epidermis itself In fact, it is my feeling 
that cotton, particularly for purposes of tis 
sue reconstruction has been overrated and 
IS not as welcome a material m plastic sur 
gery as one would wi'h it to be It con 
tinually absorbs tissue juices, «lays wet and 
frequently leads to microscopic macera 
•Thortlw P hxeyan 

too as a «ulure matcml Am J Surj^ 71 656 

1946 
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lions about it This is follo^\ed by extrusion 
of the material interference with healing 
and ultimate suture pock marks 
S A Localia* gives a comprehensive and 
informative day by day clinical report on 
the behavior of cotton 
During the first 24 postoperative hours 
there is very little if any reaction to col 
ton In the second 24 hours there is some 
capillary reaction and polymorphonuclear 
leukocyte infiltration On the third day 
there is round cell infiltration with occa 
Siona} po)ymorphonuc)e:ir reaction On the 
fourth day there is capillary budding about 
the cotton as there is about silk but not as 
pronounced a cellular infiltration as with 
catgut On the fifth day the sutures seem 
to be encapsulated and the acute reaction 
to the cotton appears to have ceased On the 
sixth and the seventh days the acute reac 
tion to the cotton has entirely subsided 
This account establishes one of the essen 
tial objections to the use of cotton m plastic 
surgery where it is common practice to re 
move sutures on the third or the fourth day 
Where wound irritation exists as a result 
of suture material there is always the ques 
tion as to whether or not the incision will 
hold adequately enough Even if the m 
cision per se does hold where there is any 
obvious reaction about the suture material 
the probability is that after the removal of 
the sutures the incisional scar will widen 
somewhat m comparison with what it was 
at the lime of removal of the sutures This 
widening may go on for 6 to 12 weeks 
According to "Meade until the thirteenth 
day there is evidence of cellular reaction 
and very little attempt on the part of the 
fibroblast to infiltrate into the interstices of 
surgical gut sutures which is not the case 
with cotton Meade also found that when 
sutures were tested for tensile strength size 
for size catgut was the stronger This was 
* Localia S A Expenmental and atatistica) 
studes experimental obserxaUons Surg Gynec & 
Obst Sept 1943 

Wound healbg cxper mental and sta 

tistical results Surg^ Gynee & Obst Oct 1943 


followed by Silk linen and cotton m that 
order 

In spite of Locaha s work there seems to 
be little to choose from where nonabsorb 
able sutures are concerned His points m 
favor of cotton and as against the short 
comings of other nonabsorbable material 
would not recommend the former over and 
above the latter It certainly cannot com 
pare with the use of horsehair or fine stain 
leas steel wire so far as tissue tolerance is 
concerned The last seem to be the kindest 
to a}} forms of ussoes f>,eiertheiess zU 
things considered horsehair still remains 
the ideal suture for skin closure m plastic 
surgery wherever it can be employed This 
IS due to Its natural elasticity which is not 
possessed by any other known suture to the 
same degree the ease of handling and the 
nommtation of tissues 

Horsehair 

Horsehair is relatively easily obtained 
easy to sterilize and to tie Because of its 
elasticity there is little danger of tying it 
too tightly The greatest objection to horse 
hair on the part of the general surgeon is 
that as a rule it is not strong enough for his 
purjKise This is due to the fact that closures 
m general surgery involve relatively large 
wounds in patients whose general condition 
IS not always the best and therefore the 
surgical incision of necessity must be closed 
with as little expenditure of time as pos 
sible This mitigates against exact layer to 
layer apposition of the tissues of the wound 
because such apposition is time consuming 
The result of this type of closure is that the 
over all postoperative tendency toward tis 
sue retraction is of such degree that the 
skin very often has to carry more than its 
own share of the load Consequently the 
tension of the skin edges upon the suture 
material inserted is far greater than what it 
IS in a plastic repair where normally each 
and every layer of tissue up to and often 
including the derma is accurately apposed 
Hence the only tension remaining upon the 
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skm hp» IS Us normal elasUCUy, which is 
relatively minimal In our case horsehair re 
mams an adequate suture material 
Notwithstanding one cannot escape the 
fact that from the standpoint of physiologic 
surgery any tissue which cannot be splinted 
m position with good horsehair without 
fracturing the suture material is undoubt 
edly under too much tension or subject to 
a traction load by deep tissue To put it an 
other way a physiologic wound closure 
rarely calls for stronger material in skin 
apposition than horsehair 

Horsehair is more easily managed post 
operatively than most other forms of suture 
material Its identification is simple because 
of Its color and Us removal is very easy 
Postoperatively serum seepage does not ac 
cumulate about horsehair thus obviating 
the heavy scabs so common about cotton 
and silk W hen seepage does occur the ex 
truded material does not cling to horsehair 
as It does to silk of cotton With cotton it 
always results m the matting of the suture 
material which sooner or later acts as a 
foreign body irritating the surgical closure 
sometimes to the point of necrosis 

Silk and Catgut 

Bower and Pearce* of Philadelphia 
came to the following conclusion in com 
paring silk and catgut when used for su 
Uitiwg wvwcows membrawes 

Fine chromic catgut is more easily handled 
than silk of the same caliber The tissue reac 
tion to fine silk in the mucosa resembles the 
reaction toward a markedly foreign irritant 
It IS e^pccnlly noticeable after 2 or 3 days 
when the unabsorbed silk produces pressure 
necrosis with slou'^hing of mucous membrane 
Wound healing of the mucosa is more rapid 
when line chromic catgut is used Fine ab 
sorbable catgut designated as number 00000 
medium chromic having an average diameter 
of 0 006 inches has been shown to be supenor 
to fine unabsorbable black silk of equivalent 
siic (0 000 diameter 0 06 inches) as suture 
material for the mucous membrane of the 
stomach because the silk produces pressure 
necroMS at the site of insertion with subse- 


quent sloughing as shown by redundant inlra 
luminal loops * 

My personal experiences with silk m such 
situations coincides with those of Bower 
and Pearce As a matter of fact, I do not 
think that there is very much to choose 
from between silk and cotton, although the 
latter is probably somewhat more irritating 
than the former Both, on the other hand 
are notorious for producing relatively much 
tissue maceration, even if tied loosely 

Obviously, no ideal suture material is 
available as yet for all phases of surgery 
The <50lutJ0n of this problem remains a 
tantalizing clinical challenge and has led to 
experimentation with other forms of do 
sure such as the coagulum contact method 
of Sano 

COAGULUM CONTACT CLOSURE 

I have used the coagulant contact method 
in 47 patients, involving a total of 49 
separate operative procedures Ten of these 
were third degree burns 28 were accidental 
wounds and 9 were elective procedures The 
preparation of the Glue ’ is described under 
Closure of the Surgical W'ound,’ in the 
previous chapter 

In one half of the cases, m each category, 
no sutures at all were used whereas m the 
other half of the cases a minimal number of 
sutures were employed so as to insure the 
geometric splinting of the graft with the 
outline of the recipient area 

In the cases where no sutures at all were 
used 4 per cent of the grafts were totally 
lost In 8 per cent of these almost one half 
of each graft was lost and m 10 per cent of 
the above cases up to l/Zs of each graft 
was lost In the senes where sufficient su 
turing was done to insure geometric splint 
mg of the graft with the outline of the 
recipient area no total loss was sustained 
whereas in only 4 per cent up to one quar 
ter of the graft was lost Finally in only 

•Bower J O, and Pearre \ E The suiKnority 
oi fine catcut over fne ii'L aj a mucosal sulure in 
lustric surseo Surg G>ncc i Obst 74 649 1942 
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8 per cent of cases was there partial loss of 
graft up to 5 per cent 
The manner of application of the graft 
Uie dressing and the splinting thereof were 
the same in all instances -^n effort was also 
made to select cases so that the grafts in 
the two senes were in comparable anatomic 
positions with grafts of the same ilk 
It IS my impression that the greatest dan 
ger m the use of the coagulum contact 
method without the use of sutures is con 
siderable retraction of the grafts awaj from 
the edges of the recipient site This of 
course necessitates secondary procedures in 
a fairly large number of cases for esthetic 
reasons m order to satisfy the demands 
placed against corrective surgery 
Nevertheless the method has certain 
merits There are situations where the time 
element the difficulty of application of the 
graft or the portion of the lesion makes the 
coagulum contact method a desirable ad 
junct to plastic repair I do not feel that 
this method is entirely capable of displac 
mg apposition by suturing 
In comparing the two methods one must 
remember that they are basically different 
concepts m wound closure Even when used 
only for the everyday purposes of skin clos 
ure the two should not be confused though 
they may complement one another 
As h^s been stated belcee the suture as 
such is a splint The implications of this are 
m contrast with the mechanism of the coag 
ulum contact method of wound closure A 
suture s primary purpose is to maintain tis 
sue in a position of rest without tension and 
to secure accurate apposition for a suffi 
cient period of time to give nature an op 
portumty to react to the trauma and to 
initiate the healing process by generating 
Its own fibrin glue This natural process 
is the only guarantee of permanent mainte 
nance of tissue position and apposition 
Where this biologic process fails the wound 
will reopen spontaneously upon the removal 
of sutures This is not uncommon in elec 
trical burns and certain conditions associ 


ated with avitaminosis I have seen such 
wounds reopen after sutures were kept m 
situ for 19 days 

The suture has nothing materially to do 
m a positive way with the process of heal 
mg Of course it may influence healing m a 
negative sense but it has much to do with 
influencing collateral tissues m their rela 
(lonship to formative healing through sec 
ondary or indirect splinting thereof 

This healing through splinting is some 
thing the coagulum contact method cannot 
influence In fact it would seem that this 
element particularly as concerns plastic re 
pair is disregarded The essential virtues 
of the coagulum contact method he m the 
fact that it directly affects only the immedi 
ate conditions responsible for the phenom 
ena of healing But it exercises little control 
over the collateral tissue mechanics and 
iheir effects upon wounds It has no influ 
ence upon tissue splinting retraction rest 
and replacement which are factors me 
chamcally and anatomically important in 
the overall result In other words neither 
simple coaptation nor exclusive coagulum 
approximation of a surgical incision or an 
accidental laceration in itself constitutes 
sufficient ground for adequate healing of the 
wound They are interdependent 

The veraaty of this is borne out pre 
eniinenti}' by the high percentage al scarred 
cheeks seen after laborious suturing as com 
pared with the often better results obtained 
by careful coarctation with collodion strips 
or adhesive without any suturing (Fig 64) 

^Vhether a wound be closed by primary 
apposition or left to granulate it will be 
observed that in 3 or 4 days following the 
injury a tissue reaction collateral to the 
wound will make it'^elf apparent for a van 
able distance from the lips of the laceration 
This is manifested by redness a cer 
tain degree of cutaneous edema discolora 
tions of various sorts and occasionally blis 
tenng This reaction is invariably present in 
accidental lacerations and is an occasional 
accompaniment of surgical closure In the 



Fig 64 Closure by coarctation (Left) Flak wound of cheek in aviator (Right) Re- 
sults iolloTruig closure of skm vrith adhesive strips (mucosa sutured) Note total abscence 
of suture marks and minimal scarring Although cheek is depressed and flattened forma 
tive revision is simpler than if suture coaptation had been used and resulted m deep 
suture marks (for final result see Chap $0) 


latter case it is almost invariably due to 
accessive handling of tissues and tight su 
tures whereas in traumatic wounds it is a 
concomitant of the injury 
This collateral zone of tissue reaction 
usually extends for a distance of about one 
quarter to one third of an inch lateral to 
the lips of a wound In badly traumatized 
wounds the zone may be quite wide It has 
a tendency to vesiculate retract invert 
bleed or even to slough unless properly 
splinted The coagulum contact has little 
if an> control over this situation Only a 
well placed and sensibly tied suture or ad 
hesive «plint can secure and put to rest this 
zone of hyperemic tissue so that the cooling 
off process and reorganization of the normal 
tissue mo^ic is expedited pressure dress 
mgs are most useful Unless such tissue is 
properly and adequatelj splinted a vicious 
circle results within 2 or 3 dajs consequent 


upon the traumatic edema and venous fail 
ure which leads to considerably more tissue 
fibrosis than if the tissues are immediately 
accurately and adequately reposed The 
closure of the wound per se is only one of 
several things which determines the qualitj 
of ultimate healing and repair 
Therefore it would seem that some happy 
combination or compromise between the 
two methods that is proper and kind su 
turing and the coagulum contact method 
would be the better solution to the problem 
of closure The essential virtue of the coagu 
lum contact method as contrasted with the 
inanimate suture is that the former sup 
plies the vital principle to wound healing 
which alwajs has been lacking m suture 
closure The purely ph>sical adhesiveness 
of the wound or graft edges as the case 
raaj be resulting from the use of biologic 
glues is only a minor detail to recommend 
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It This phenomena can be produced as all 
know who ha\e done sufficient grafting by 
simply using a certain amount of pressure 
o\er the graft for a minute or two par 
ticuhrlj if tins be attended by the apphca 
tion of a cold compress to the graft The 
graft very quickly adheres to the reapient 
site without the necessity for any kind of 
glue The difference in adhesi\eness in 
the two methods is a matter of degree 

TECHNIC OF SUTURING 

Suturing la a delicate art It is a form of 
wound closure and splinting of collateral lis 
sues It IS accomplished by the repeated 
insertion of sutures at predetermined sites 
m and about the wound This is una\oid 
ably attended by a certain amount of 
minimal trauma— the result of needle punc 
tures and pulling of the suture material 
through the sensitive tissues The summa 
tion of all these minute injuries which a 
tissue must sustain during the process of 
suturing under certain conditions equals the 
maximum amount of injury which that tis 
sue will tolerate 

The basic concept of suturing of course 
IS the establishment of optimal conditions 
for primary healing Such healing is desir 
able because it results in the minimum 
amount of scarring ana ihe maximum of 
physiologic repair Because suturing deals 
methodically inth small units of tissue it 
must be done with the most atraumatic in 
struments and with the greatest of care 
The placing and the insinuation of even a 
single suture involves a number of steps 
which in their total effect upon the unit of 
tissue involved are a relatively important 
Ira malic factor 

In the placing of a suture a unit of tis 
sue must be picked up by an instrument 
and properly staged so that the needle may 
be projected accurately to the desired depth 
In traversing the tissue irreparable de 
slruction of a certain number of cells ooniis 
These are further traumatized by the pull 
mg of the suture itself through the needle 


wound Its quality and the manner in which 
It is pulled through the tissue have definite 
influence upon the ultimate wound It is not 
uncommon to see a more than necessary 
amount of suture material often 20 inches 
in length pulled through a segment of tis 
sue with such bravado that a local micro 
scopic burn results The needle passed 
through the opposite side of the incision 
and followed by the long strand of mate 
rial thus repeats the insult The unneces 
sanly long suture is then frequently rocked 
or sawed to and fro thus adding another 
factor to the extent of the suture burn 
This JS a regrettable habit which ba» 
nothing to recommend it 

The ends of the suture are finally and 
frequently pulled upon to an extent where 
overstretching of the tissues is followed by 
rupturing of Us delicate constitution The 
suture material is often tied with such un 
concern that constriction of the tissues 
which the suture embraces is sufficient to 
cause permanent injury to its neurocircula 
tory integrity The knot is not uncommonly 
placed right over or between the lips of the 
incision so that it immediately acts as a 
foreign body interfering with normal heal 
mg When all these factors usually begotten 
by habit rather than intent are repealed 
throughout the closure of a wound it should 
not be surprising that such a wound must 
struggle to heal 

Strange as it may seem the proper technic 
of suturing is usually acquired by the young 
surgeon after several years of bewildering 
experiences and headaches Important as the 
problem of wound closure is not enough 
emphasis is laid upon the important details 
which enter into it No effort should be 
<ipared by the young surgeon m the early 
comprehension of what constitutes good 
suturing 

A unit of tissue to be traversed by a 
needle and its attendant suture material 
should be handled as little as is consistent 
with accomplishment of the task Fre 
quently the tissue to be perforated by the 
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Tig 6o Errors irj suturing technic 
VUhou^h planning ol closure following 
ercisiun of fiddlestnng contracture of 
antccubital fossa is a good one, sulurin, 
ts in error because suture bites are loo 
skimpy and knots are placed right over 
incisions (cf ?tg aS) 

nietilt does not have to be picked up at all 
If ti Is rclatnel) stationary at a go^ angle 
to the opicrator and if the point of the 
neeille is accurately and sharply set upon 
the epidermis an cfucicnt whip of the wrist 
will accomplish the desired result When an 
instrument is u^ctl for the purpo e of stabi 
lizing the skm a relainelj Iar„e ‘•cclion of 
iivue should be elevated b> it and lightly 
po-cil In picking up more tissue than is 
ictuallv niedotl for the traversion of the 
ndille It can be more kindly and securely 
belli with less pinching than if only the very 
ni nimuni of the cijge is gn«ped by the 
fnretps Fine hooks are preferable to for 
ceps The lis uc bting properly stvcvl the 
nieille is thin very accurately «el at the 
cho'tn point on the ipidcrmis and whippcil 
through the skin always at right angles to 
th( ‘■urfaci It never should be vvibblcd or 
Icvirwl through the skin The hook or tis 
sue forerp stabilizing the skin never should 
l»e u Oil as an instrument of force Co push 


the tissue over the needle, for this is poor 
tcchmc. 

Vll needles employed should be of the 
finest and most atraumatic design, consist 
ent with the accomplishment of the task 
The sharpest needle is the most atraumatic 
for tissues difticult to perforate such as 
senile or thick skin, whereas the smooth 
round needle is the one of choice for use ni 
soft tissues such as nnicous membrane mus 
de or tendon 

Once the neetlle has completeK traversed 
the tissue the suture maternl attached 
should be carefully pulled through in such 
a manner that it does not drag the atrium 
of the needle perforation into the depths of 
the wound The length of the suture male 
rial should be consistent with the quality as 
well as the quantity of tissue which is being 
sutured For instance, m the approvimation 
of severed nerves or the suturing of fatty 
tissue, the suture should be only long enough 
to serve the purpose of one lie In any ca«e 
sutures never should be longer than 12 
inches Once the length of the suture has 
been pulled through the two sides of an m 
cision on wound it should be rested In no 
case should it be eawe<l to and fro It must 
not be used as an elevator but tan! with 
only sufficient rawing of the lips of the m 
cision or the laceration to a««ure proper 
coaptation without inversion Finally there 
must be absolutely no blanching of the tis 
sues included withm the suture when the 
latter has been tied The knot must be 
placctl to one or the other side of the m 
cision (I ig 65) The knot cniN remaining 
after cutting never sjiould be so long ns to 
fall or turn into the incwton The forecoini’ 
may •'■ound like a repetition of homely and 
elemental things but it is prompted bv the 
severe importance of the liasic principles 
which enter into wouml clo urc and are ‘■o 
often ill regardeil 

Tevtl*noks ftn surgiry arc rcnlcte with 
picture^ and dn 'nnw of wouml closure- 
showing l>eautiful .eomefric dwirihulion of 
•sutures lioth vertically and horizonfdly 
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This calculated positioning of sutures on 
both sides of the ]jps of a wound is some 
times possible and certainly makes for well 
appearing illustrations In actual practice 
and particularly in soft tissue reconstruc 
tion such geometric positioning is not to be 
insisted upon or even recommended Human 
tissue IS not shoe hide It is a constantly 
and ever changing retracting and shifting 
material Therefore it is not subject to such 
rigid approximation except in the case of a 
relatively short and straight incision and 
only when its polarity is consistent with 
Langer s lines of tension 
The distance at which sutures are in 
serted from the lips of an incision and from 
each other and also their direction across 
the incision are influenced m actual prac 
tice by several things First of all sutures 
should not be inserted loo closely to the lip 
edge of a wound or placed too closely to 
each other Because no matter how lightly 
they may be tied the units of tissue left 
between the sutures may be too «mall in 
comparison with the thickness of the suture 
Itself so that the reparative elements left 
unaffected fay the trauma of the needle and 
the suture malenal are so few that healing 



Frc 66 Variations in incidence of 
suture angles to lines of incision This is 
particularly necessary m the advance 
ment rotation or shifting of tissues m 
order to «plint adequately the lips of al 
tered tissue relationships (sec Fig 198) 



Fig 67 Leveling of lips of wound through unequal suture bites (Ctntcr) Suture AB 
IS necessary because one lip consists of thin elastic skin and the other of th ck inelastic 
skin (Rtgftt) Direction of tissue displacement where lips are of equal thickness and 
needle biles of unequal distance from incision This phenomenon of lip displacement can 
be increased or decreased depending on angulation of suture leads {ng/it or left) to 
horizontal skin level (see also Figs 68 and 69) 

becomes difficult The additional factor of physiologic integrity of (he (issues m the 
collateral tissue traumi has been mentioned immediate vicinity of the wound the shape 
already The ideal placement of sutures is and the contour of the wound as well as the 
determined by the amount and the quality consaence of the surgeon (Fig 66) 
of tissues to be approximated the size of Incisions as well as lacerations particu 
the needle and the suture material the lirly on the exposed parts of the iKxly very 
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Fig 68 In this instance leveling is 
indicated because the lips are at dif 
ferent levels The wider needle bite of 
exiting suture lead lifts the loner lip 
while the smaller bile of entering or per 
forating suture lead depresses the right 
lip This can be augmented or reversed 
by varying the angles of perforation 
and/or exit (see also Fig 69) 

often traverse or separate skm of different 
thicknesses and quality In general the 
more elastic or the thinner a skm the closer 
the sutures may be placed to the edge of the 
lip Conversely the thicker the skm or the 
more inelastic the farther away from the 
edge of the incision is it necessary to enter 
the needle Hence in the closure of an m 
cision one lip of which consists of heavy 
thick and probably inelastic skin and the 
other of thin and elastic skin the distance 
of the needle puncture from the edge of the 
incision must be different on the two sides 
in order to get accurate leveling of the two 
lips (Fig 67) The same holds true for the 
distance between individual sutures In the 
thin or very elastic skin the sutures are 
usuall> placer! closer together than in skin 
of opposite qualit> and merit Where the 
contour of a part or the subcutaneous dis 
•section incident to the operation is such that 
it results in one lip of the incisions being 
lower as compared with the other an accu 
rate and level appo ition of the skin edges 
cannot be produced until a wider bite is 
taken of the lower skm «lge as compared 
with its mate (Fig 68) How much more of 
a bite sho ild be taken of the lower hp is 
a thing which rau«t be learned from expen 


ence as well as careful study of the quality 
of the tissue The wider the bite of a tissue 
usually the deeper it must be If m the 
above situation bites of equal distance are 
taken of the two lips the epidermis of the 
depressed lip will be opposed in Us dis 
placed position to the derma of Us mate 
and a poor closure will result The hp of 
which less is taken will be pulled deeper 
into the wound than Us mate of which more 
substance has been made available by a 
deeper and wider bite In general the wider 
and deeper the bite m the lip of the wound 
the greater is the tendency toward eleva 
tion of that lip The more vertical the bite 
the more pronounced is the eversion (Fig 
69) 

The same word of caution must be made 
against illustrations which regularly depict 
sutures always placed at exactly right 
angles to the incision In other words the 
suture is alwa>s shown forming a 90* angle 
to the polarity of the incision That sort of 
thing does not necessarily make for ideal 
repair The distribution and the integrity of 
elastic fibers m the two bps of an incision 
or a laceration are not always identical and 
therefore a certain amount of ungcometnc 
displacement of tissue* or shearing is pres 
enl as long as the wound remains open To 
replace such segments properly one is 
forced to place sutures at other than 90® 
angles to the line of incision In the act of 
tying such sutures are then said to advance 
one lip upon the other 

The angle at which the suture cros«es the 
line of incision should be a matter only 
pertinent to the proper anatomic appo itioii 
of the parts \dequate anatomic apposition 
dictates constant variation of the angle of 
placement of suture* with reference (o the 
polarity of the wound 

The reasons cited above as necessary for 
variations from suture to suture are aI«o the 
reasons why the mlcrruptwl suture as con 
trasteil with the continuous is the more 
nearly ideal method of closure The very 
fine points in the technic of suturing can be 
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the distance ot needle from incision and the angulation ol needle through sWin 


applied only vsith absolute accuracy to m 
dividual or interrupted sutures This is not 
to say that it is impossible to apply these 
things to continuous forms of suturing but 
only that in the latter case U is more diffi 
cult and not as dependable as in the inter 
rupted form Wherefore the latter is the 
suture of choice in corrective surgery 
though It IS lime consuming Time always 
must be ol secondary consideration m re 
constructive or creative work 

EVERSION INVERSION AND 
OVERCORRECTION 
The occasion for deliberate eversion in 
version or overcorrection only occasionally 
arises in general surgery where closure of 
a wound is usually a matter of simple adap 
tation more or less secondary to the over all 
object of the operation In plastic surgery 
it IS a common problem and routine con 
cern It is necessary m order to circumvent 
the consequences of trauma (viz fibrosis 
retraction and atrophy) and their relation 
to re establishment of original symmetry 
and appearance 


Eversion 

Deliberate eversion of tissues is neces 
sary m reconstructive surgery because in 
version is the unavoidable consequence of 
the disruption of the subcutaneous fat and 
the fibrosis which follows incision or lacera 
tion The disruption of the fascial integrity 
after injury leaves an anatomic vacuum 
under the overlying skin whether the latter 
IS actually broken or not Hence come 
the depressions which follow even closed 
trauma due to contusion The amount of 
fibrosis which occurs in subcutaneous tis 
sue during the period of healing results in 
the loss of a degree of cushioning to the 
overlying skin The loss of resiliency of the 
incised skin and the contraction conse 
qiient upon its replacement by scar leads 
to the pulling inward of the line of incision 
m the direction of the fibrosing subcutane 
ous fat To compensate for the above ever 
Sion during closure of a wound becomes a 
formative necessity 

Eversion can be accomplished In one of 
three ways by overlapping of the remain 
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ItG 4 Q lirucai s,ulut». icthuvc <dltcr 
(jillics) 

in^ subcuUneoU't li '.ui b) some lorni of 
sulurin^ winch wilt tend to turn the Ii|>> of 
the wound (lutw ird orb) i couUnn itiou of 
the two lo nccoinplish the flr^t the td.,!-*. 
of the wound irt uinUrnnnol Minicwhii H 
the keel Ulwcen the << 1.111 and the huIku 
lancoua tissue M) ihit the litter form> 1 
ibstincl 'iiwl viiwntc lijir wIwac bps enn 
then be <U|Hninpo esl one u|vjn ihi other 
ind buiured in ih it (Xbition ii> phin catgut 
The skin «kc» ire then cscrtcil either by 
some form of subcutnnious suturing is the 
fir near technic of Cullies (li^ 70) or 
b> msertinK interrupted suturti into the 
underside of the dernn at some dl^tancc 
from the id^es of the wound In the litter 
case It IS usuall) necessarj to insert i few 
fine interrupted sutures into the ipidermis 
la Qtdct to occompUsU airUiJvt. cUburc of 
the wound The two steps nn> Im; combinet! 
in one h> inserting the sutures Innscu 
tmcousl) deep into the underlying fit ind 
It in in},lc treitcr thin 90° {Pig 69) 
\\ hen the sutures are tied thc> j.iiher more 
thin the iisuil amount of sulKutineous tis 
sue under the line of incision thus bellying 
the incision outwiril hen this type of 
closure is used no idditionil sutures arc 
necessary in the epidermis because the 
tnnscutinoous suture tied o\cr the incision 
will oppose It without difficulty 

Esersion can also be accompbsheil by 
using the horizontal mittrcss suture the 
mechinics of which ire designed to iccom 


riJ PUKING 

pbsli the cvirsion by viriicil crmulm, of 
the dtrmi toward thi center of the wound 
so that more thin the rcipiutd imount ij. 
prevs«I into service under the ipitltrmis 
I his crowding It ids to tvcrsion When the 
liorizonlil iiullress suture is U‘efl it mu^t 
ntvtr lx. tietl pw tightly If ont rnu t err it 
!<• belief lo do so < n Iht side of lying the 
^glurc loo loo tly Shouhl it be liol loo 
tuhtly It will result m mterfrrciKc with 
circulation of iIil tissues rmbracnl by the 
suture (I ig 71) 

Isvi kilos 

Invitsion since it is ilic miuril con 
coimtinl of the prottss of he dm., is fre 
«iuciilly sufncitnl in ilstlf to rccstddih 
orumd or normal details of ctritour On 
ibcoilurlnnd it is otc i*ji nally ntcewiry 
to augment it m rt^iuns whtri nornnlly a 
crtxse or narrow thpresiion e»i*is m the 
skin When m the course of « penbon tin* 
normd cti ismg hu lo l>c mtirfernl with 
by txciMons Ixcaust of the presence of scar 
liv.ut the cm emu t U. re csiablishwl for 
pur^xi es of ipix-annce 

To acet mp)i>h this type of inversion at 
limes It 11 sufiicient merely to chrsc the 
wound without effort of eversion If the 
crii'ing of a pirl i> normally very pro* 
nouncnl xs in the case of the mclonxval 
creoH It Is necessary lo excise a beveUtl 
strip of skill aiid i vvetUe of subcutaneous 
tissue under the skin so that a dt finite dc 



hiG 71 Hiniontd ind vcrlical mat 
ue&> sutures Note the greater acute- 
ness of skin eversion in the case of the 
horizontal mattress 
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pression results follo\\ing aosure (Fig 72) 
10 assure sufficient esthetic inversion, the 
needle should be passed through the entire 
ituckness of the skin at an angle of less than 
yO degrees This, of course, results in the m 
elusion of a wider epidernuc surface in tne 
conhnes of the suture as compared with tne 
amount of the derma, so that when the su 
ture IS tied the quantity of the epidernus 
gathered toward the center tends to depress 
the dermis into the wound 

In order to guarantee this type of jnver 
Sion resulting in a crease, the wound must 
be splinted for a period of at least 3 weeks 
poatoperatively m some manner The sun 
plest one is to paint the postoperative scar 
for about a half inch to either side of it, 
with collodion When the latter contracts 
III the process of drying, it has the tendency 
to continue to pull the epidernus toward 
the center and in that fashion maintain the 
depression 

OvXRCORRECtlON 

Overcorrection of a repaired part is an 
unavoidable necessity m reconstructive sur 
gery, more common than its counterpart It 
must be practiced m all relatively extensive 
repairs and must cover all three dimensions 
m all directions of the repair In other 
words, if the normal contour of the part 
prior to injury or tnasioa was convex, the 
repair must be so planned that the con 
vexity is obviously exaggerated This is par- 
ticularly true m tissues which normally 
contain considerable subcutaneous fatty tis 
sue, such as the cheek Fatty tissue, being 
pre eminently vulnerable to all forms of 
trauma, has a greater tendency toward post 
operative liquification, absorption and sub 
slitution by fibrous tissue which results in 
considerable retraction and therefore, m the 
Case of the cheek in obvious flattening 
Where the original injury has already re 
suited in the loss of considerable subcu 
taneous tissue, it is necessary to utilize other 
tissue m the vicinity of the wound if pos- 
sible and to bring them into the depths of 



Fig 72 Inversion technic (Picks) 
to mimic normal skm crease ><ote tn 
angular or wedge-shaped excision of 
subcutaneous fat Also the angle of in 
ctdence of suture leads 

the repair in order to make it possible to 
overbuild the closure (Fig 73) 

It IS not likeij that this type of convex 
overcorrection can be exaggerated It is far 
better to err on the side of overcorrection 
The process of organization of the post 
operative closure plus the attendant fibrosis 
for many weeks or even months to come 
will continue to retract the overcorrected 
part to an amazing degree If, in addition, 
considerable surgical trauma has been com 
muted in the wound, a certain amount of 
postoperative atrophy of the mobilized tis 
sue will rebult adding to the reduction of 
the size of the overcorrection 
Only when the normal contour of thg sur 
face IS concave must one be careful not to 
bring too much tissue into the wound dur 
mg Its repair Overcorrection in the concave 
direction is not as difficult as the re estab 
bshmenl ol comexity If the concavity 
should be inadequate it always can be aug 
mented by simple excision of additional 
tissue 

Overcorrection in the direction of con 
cavity tends to be neutralized only slightly 
as healing progresses, but overcorrection in 
the direction of convexity may be neutral 
ized from SO per cent to 60 per cent or more 
with the lapse of time In any case this de 
pends largely upon the type of tissue that 
has been used m the correction, the manner 
lo which the overcorrection was executed 
and the quality and the duration of post 
Iterative splinting 

The greatest enemy of any type of cor- 
rection is postoperative fibrosis The sur- 
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Incisions C FalflapsC Closures C 



Fig 73 Overcorrection of skm surface by supenmposition of pedicled subcutaneous fat 
(Gillies) 


geon has no T,\ay in which to gauge the exact 
amount which will take place or its influ 
ence upon the repair By kind treatment 
of all tissues in the course of the operation 
he can modify only to a degree the amount 
of fibrous tissue which will be generated in 
the wound Likewise to a certain degree he 
can modify the distorting effect of the 
fibrous tissue upon the repair by adequate 
«plintmg o\er the required period of time 
Fibrous tissue changes the contour of a 
part through contraction As a result a cer 
tain degree of distortion or at least loss of 
symmetry of a part always results if heal 
mg IS attended by too much fibrous tissue 
Unless this is taken into consideration 
what otherwise appeared to be an accept 
able immediate repair will m due course of 
time become disappointing 
The application of the foregoing pnn 
ciples m the repair of accidental wounds is 
discussed in Chapter 15 Original Repair 
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candy or take a few drops of grapefruit 
juice every hour or two for the hrst 48 to 
100 hours 

Where the danger of parotitis seeing to 
be m the offing, it may be necessary to give 
pilocarpine hydrochloride in strengths of 
1/20 gr (3 mg ) every 4 to 6 hours m 
adults This should be complemented by 
external heat here this does not seem to 
be sufficient, X ray treatment may be used 
To be telling m its effect, the latter must be 
used early, before the lapes of 72 hours, if 
possible Other measures such as the prob 
ing or drainage of the ducts is not a pro 
cedure to be generally or routinely encour 
aged It IS not a comfortable thing after 
inlra oral surgery, and there is always the 
danger of injuring the orifice of the duct 
External drainage, though often resorted 
to, IS not recommended It very frequently 
results m the introduction of secondary in* 
fection, which makes an already difficult 
situation only more complicated With the 
advent of penicillin and streptomycin this 
complication has lost some of its horrors 
Nevertheless it is not wise to expose a pa 
tient to injudicious surgical meddling be 
cause one can fall back on a therapeutic 
broom to sweep up the mess Even without 
secondary infection the surgical drainage 
of the parotid gland is a relatively Irau 
matic affair which may leave in its wake 
considerable esthetic distortion 

In children where some of the commoner 
measures of oral hygiene, such as spraying 
or washing are difficult, swabbing wiH be 
sufficient if it IS done very thoroughly 

DRESSINGS 

Dressings in plastic surgery have a place 
only second in importance to the operation 
Itself The basic reason for this is that 
whereas m general surgery the incision is 
only the most direct and simple approach 
for the purpose of tissue excision, m plastic 
surgery it is an integral and complex part 
of an exact anatomic reconstruction for the 
purpose of functional esthetic correction 


The former terminates m a simple surgical 
wound usually closed by ordinary approxi 
mation and only needing physical protection 
against postoperative contamination In the 
case of the plastic surgeon, most situations 
call for a dressing which is a coverage sub 
serving many functions 

Tvpes op Dressings 

There are two mam categories of dress 
mgs One is the inorganic or conventional 
type and the other is the biologic type 
represented by the epidermic graft Fre 
quenily as m third degree burns, both are 
necessary The adequacy of a dressing m 
reconstructive surgery is determined by its 
nature or composition Its composition 
must always subserve its function 

Purpose of a Dressing 

The purpose of any dressing in plastic 
surgery is fivefold hygienic, mechanical, 
therapeutic functional and sometimes cura 
live 

The hygienic purpose, though impor 
tant as in all forms of surgery, is ultimately 
the relatively least of its five purposes 
Nevertheless, one must maintain sterility 
and avoid postoperative contamination by 
adequate coverage 

The mechanical purpose is even more 
important than it is m other types of sur 
gery, except possibly in orthopedics and 
ophthalmology The essential mechanical 
function IS that of splinting This is neces 
sary m order to avoid the pull and the dis 
tortion of gravity, and collateral tissues, 
upon the repair Lastly, the tendency pe 
cuhar to almost all cut tissues is one of self 
displacement or shrinkage The adequate 
splinting of soft tissues is not only impor 
tant but frequently more difficult than the 
splinting of bone or joints The difficulty 
becomes particularly evident m the «;plint> 
mg of reconstructions about the nose, 
mouth, chest or genitalia where certain 
fundamental functions such as respiration 
deglutition, chewing and excretion must 
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Fig 74 \ Plastic dressings (Lcjt) 

Method of applying pressure dressing 
to both ears without bandaging head 
One piece of adhesi\e is run completely 
around the head once All other strips 
necessary originate with this strip m ' 
the frontal region and terminate on same 
strip at the back of the neck 

{Rtght) Full face pressure dressing ’ _ ^ 

It IS the most difficult to do since ade 

quate allowance must be made for basic * — - 

functions of respiration mastication and vision These dressings are indispensable i 
evtensi\e burns involving the head and the face 


continue at one and the same time that the 
reconstructed part is going through the 
healing process Often this task takes con 
siderable imagination as well as effort and 
leads to some very ingenious forms of 
coverage (Fig 74) 

\nother important mechanical function 
of the dressing is the preservation of the 
form of the repair until organization is com 
plete The maintenance of form in plastic 
surgery as indicated in Chapter 23, Es 
thetic Surgery is one of the most impor 
I ml a'jpects of the repair not only for the 
purpose of guaranteeing symmetry of the 
part but adequate function as well 
The therapeutic purpose of a dressing 
means two things noninterference with 
wound healing and evpcditing of functional 
rehabilitation The dressing must be occlu 
«i\e enough to maintain the temperature of 
the part as well as its humidity and still 
not interfere with draina„e or whatever in 


cidental treatment is necessary to the re 
pair, such as irrigation or application of 
chemotherapy (see Plate 3) 

A dressing never must be allowed to stick 
to a wound When this occurs it acts as a 
foreign body and an irritant Consequently, 
that part of the dressing immediately adja 
cent to the wound usually consists of some 
type of oil impregnated gauze such as pe 
trolatum jelly scarlet red or boric oinl 
ment Petrolatum jelly is a questionable 
substance to incorporate m any but the 
dressings which cover completely closed 
wounds This is particularly true of dress 
ings applied on third degree burns >*cal 
Owens and his associates, after rather cx 
tensive research, have come to the conclu 
Sion that rayon is the most ideal surgical 
dressing for surface wounds Owens slates 

Investigation and clinical use, for a periwl 
of two years, has shown that rayon is an ideal 


PwteS 



E^elleaC results follovtng an adequate burn 
dressing Note the extensive amount of “spontane 
ous ’ epithelialization m an obviously third degree 
burn of both lower extremities Much time, tissue 
cost, nursing and hospitalization was saxed and need 
grafting reduced (o a minimum The proximal 
coverage of w ound consisted of plam hbreglas gauze 
This was superimposed by plam gauze pressure 
dressings The burn case was receixed “fresh ” The 
case (at the tune of the first posttherapeutic dres^ 
ing) IS 19 days old 
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Fio 74B Plastic dressings {Continued) (Top) Application 
of bundle dressing to leg A sufficient number of long sutures 
are inserted outside tbe area 0 / defect, then tied over the dres 
sing Bandage is then applied over bundle This is particularly 
advantageous in areas otherwise difficult or ns(.y to bandage 
(chest after general anesthesia) and in young children 
{Bottom, left) Pressure dressing over underlying free grafted 
donor site of pillowed pedicle Latter is splinted to outside of 
pressure dressing by safety pins attached to running epidermal 
suture in the edge of ‘pillow ’ The pdloaed pedicle is dressed 
separately, to pressure dressing Later when pressure dressing 
IS removed, epidermal suture in pitloned pedicle is also removed 
and substituted by collodion strip Latter acts as point of 
anchorage for rubber bands via safely puis The rubber bands 
are attached to adhesive strip below knee to oiaintaiii constant minima] traction on 
“pillow,” avoiding shrinkage (cf Fig 9) {Bottom, right) Sterile washed x ray film as 
protective dressing on hypersensitive sLui or painful lesion Permits daily observation 
Bisect comers to mold film 


material for dressings m immediate contact 
with any surface wound It fulfills the physio- 
logic requirements for an ideal material to be 
placed in immediate contact with a surface 
wound, permits adequate drainage, reduces 


friction with the wound to a minimum, pre 
vents capillary invasion as result of fineness 
of the weave, and reflects a great reduction 
of pain and bleeding when dressings are 
rbang fd It is easily sterilized and withstands 
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stop the bleeding For some reason if the 
surgeon does not actually see the blc»d he 
does not seem to realize that bleeding may go 
on subcutaneously * 

As far back as 1924 Blair laid specific 
emphasis upon the element of pressure in 
dressings as follows 

The application of most any dressing pro 
duces pressure but he who employs this pres 
sure in a selective purposeful manner niJl get 
bigger returns than he who applies it inci 
dently or even as a matter of routine f 

Neal Owens stales that 

It has been our experience that by the use 
of pressure dressings in the treatment of burns 
and infected wounds the incidence of com 
plications due to infection has been lowered 
the duration of bospitalization shortened and 
the complications reduced A properly applied 
pressure dressing offers comfort to the patient 
during the first IS to 21 days because of 
evenly distributed pressure and Us splinting 
effect This is m favorable contrast to those 
patients in that group vvho presented initially 
only contaminated wounds who formerly were 
subjected to the terrific pain associated with 
frequent change of dressings during this pe 
nod The method of applying a pressure 
dressing is described in detail t 

A plastic dressing must serve the latent 
int^nty of the repair until it becomes 
manifest through organization To fail in 
(his respect is to sacrifice function of the 
part To gam the most function through re 
construction the dressing must be a physi 
cal part of the repair and yet not interfere 
with the physiologic welfare of the part 
For instance a wound of the chest must be 
adequately dressed from the standpoint of 
the repair and yet not interfere in any way 
with respiration The same holds true for 
reconstructions of the mouth nose eyelids 
anus hands and the genital organs 

•Treatinenl of patents vith severe bums Surg 
C)nec & Obst 74 914 1942 

t The influence of mechan cal pressure on sound 
healing Illinois Med J 46 249 1924 

i Owens Neal Use of pressure dressings ai the 
treatment of bums and other wounds Sure Cbn of 
North Amenca 1943 



Fic 76 Application of bundle dress 
mg over full thickness graft covering 
lower eyelid and left side of nose In 
dentures at top and bottom of dressing 
denote placing of sutures tied over 
dressing to maintain its position In the 
case of the face if bundle dressing 
covers graft widely bandaging may be 
avoided Patient can shave 

One of the simplest ways m which to 
make the dressing part and parcel of the 
repair is to tie Uie two m a bundle as it 
were This is accomphsbed by placing rela 
lively stout sutures at calculated distances 
from the wound so that these may be tied 
over the dressing (Fig 76) This bundling 
of the dressing makes it a physical part of 
the repair No matter in which direction 
the excursions of that part are projected 
tlie dressing travels with the repair and the 
region The sutures tied over the dressing 
usually accomplish their task by the fourth 
or the fifth day and can then be removed 
without leaving any evidence of their pres 
ence The placing of adhesive strips over a 
dressing for the above purpose although 
conunonlv employed is not recommended 
because the adhesive always interferes with 
the normal excursions of the region and its 
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Fig 77A Epidermic (biologic) dressing Large sheet of epidermis splinted into 

position with an occasional basting suture to cover loss of epidermis over tibia, as shown 
at right The epidermis is then covered by a conventional pressure dressing (Fig 75) 
This IS a rapid method of making a closed wound out of an open wound or of ablating 
superficial raw areas 


sticking to parts m constant motion is very 
unreliable 

The curative purpose of a dressing is 
to be found in the so called biologic dress 
mgs pre eminently represented by the epi 
dermic or thin split grafts (Fig 77) The 
graft forms the proximal layer of the dress 
mg in lieu of such traditional things as 
petrolatum gauze Such coverage is now 
used m the treatment of superficial ulcers 
saucerized bone cavities and various exten 
sive granulating surfaces The curative 
function IS basically true insofar as the ap 
plication of epidermis m such instances 
creates a closed wound out of an open 
wound 

The use of the epidermic grafts is the 
most recent addition to the problem of ade- 
quate surgical dressings It is the direct re- 
sult of the popularity and the ease of 
mobilization of these grafts Whereas the 
epidermic and thin split grafts are fre 
quently used as a means of correction of 
superficial defects actually the graft is 
nothing more than a permanent bioli^c 
dressing Its use for functional replacement 
of tissue loss IS very limited due to the fact 
that it tends to pigment out of proportion 
to the surrounding skm shrink to a point 
frequently inconsistent with adequate func 
tion and almost universally results in the 
deposition of scar tissue under the graft 


which makes such repair only partially 
satisfactory 

From the standpoint of healing, the epi- 
dermis or the thm split graft make the most 
formidable and satisfactory t>pes of cover- 
age Under ordinary circumstances, they 
need to be applied only once without any 
necessity for changing them subsequently 
The thm graft can be placed on relatively 
unsterile fields with considerable degree of 
success When used as biologic dressings, 
these grafts do not necessarily need to be 
sutured in position, but simply laid on the 
wound or wrapped about the part and 
secured by appropriate pressure Their ap 
plication and management is no different 
fundamentally from that of any other tjpe 
of skin graft Their more extended use will 
be discussed in Chapter 15, ‘Original Re- 
pair ’ 

Other types of curative biologic dressings 
are such as involve the use of dried red 
blood corpuscles tissue extracts and homo- 
grafts Because of their relatively experi- 
mental status these various forms of dress 
mgs will be discussed elsewhere 

The question of dressings has by no 
means been reconciled On the contrary, the 
subject deserves much more thought and 
further investigation Considerable progress 
has been accomplished m the past decade, 
but much more remains to be done 




Fig 77B Epidermic (biologic) dressing {Conluiucd) (Top) Immediate epidermic 
dressing of debnded chest wound not in\oUmg pleural cavity {Boltom) Same case as 
abo\e illustrating bundle coverage of epidermic wound dressing and (to left) fiber 
glas coverage of donor s te Note high degree of capillarity and immediate drainage of 
scrum through double layer (For further uses of fiberglas gauze as proximal dressing 
see Chap 16 ) 
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THE P\TIE\T 

The nccui.»it> for mctjculou:> po?topera 
tue care of the patient oa a whole cannot 
be o\erenipha 2 ueil It i;> full> oa important 
oa the o;)crati\e procexlure il'«elf Its pur 
pu e la twofold to pre^er\e and ^^uarantce 
the aur„ical repair and to in'Ure the com 
fort of the patient The ultimate results in 
rcconatructi\e surgcr> are often m direct 
proportion to the qualit\ of such care It 
should be^m the moment the patient la re 
mo^ed from the operating table and placed 
upon a carl lo be dclnered to hia room 
The patient should be well coeercil to 
a\ Old cxpO'ure and «pecilic attention “should 
be paid to the rcconstructcil part Thia la 
c peciallj true of a patient who haa been 
operated upon under general ancathc'ia 
The spe'cific attention to the recon'truc 
ted part concerns it^lf essentialK with 
protection of the dre«sing and the «plint 
\ patient who haa been subjected to a ^en 
eral anesthetic should i>c so placed as not 
to re's! on the dressing and to avoid '•oiling 
of the dressing in event of vomiting I rom 
what hoa i>cen <aid in connection with the 
functions of a dressing in plastic «urrter> 

It musi lx? ohvious that its mtcgnt> muat 
lx* prc'ervcd under anj conditions \n> in 
lerfennce wiih it is equivalent to the di> 
location or the fracturing of a plaster ca't 
in an orthopeilic ca e The patient and hia 
lYrr-'fng shotrfd fx* poofeeferf tsnifl he Ala 
rc.amcil con^iou'-ncss even (hough this 
nn> mean the constant pre ence of some 
one at his side Where surser) has been 
done u[>on the mouth the cheek or inin 
orillv and whp»e posioptrative sain ilion 
(Muing or vomitin^ nia> «ciir a auction ma 
chine inuat l>e sent along with the paluni 
I |H n r(“„ainin„ con ciou*nes' the pa 
tirnt should bo atlvi etl aixiut his dre^ mg 
< r the splint ind warnts! a.aiiisi disturbing 
ii or di arranging it m an> wav If the 
dressing lus Ixtn priixTl) planniil and 
saiiNficti nlv applmi in the tixrilm-, ro<jn 


tl will cau-se no discomfort to the patient 
whatsoever If for anv rcaaon u haa b«n 
diaturbed while the patifnt waa in route to 
hia room it muat be rtviscil tmmcdntcl> 
It la a protitabli habit never to leave the 
ho pital after a morning of sur„erj until 
one has rcchcckeil thi drcaain„a of all pa 
lienta operated ujxin that da> 1 hia la par 
ticularl> import lilt whire a dri"s_ing nuj 
interfere with a patient a ability to awalluw 
breathe or void Nothing la ^ainiil b> 
neglecting the tirst opporiunitj to correct 
such a condition which causca annoyance 
and di comfort to the patiint and posable 
embarraasnient to the sur^ion 

Tht neccsaitj for correcting a dressing 
inime<!iatel> after operating should be con 
sidcred as an imcr„cnc> From a phjsio- 
logic standpoint it la far more risk> or iven 
ilan^eroua to re-ilo a dresaing 6 hours or 
more after opiration than to correct it 
withm an hour or two U'causc after about 
(he sixth postoperative hour the (ivucs in 
the Held ol reconstruction begin to swill 
(here is venous cn^orninicnt exudation of 
l>mph into the wound l>mph stasis within 
the interstices of the ti^suia a dressing 
changeil at such a time la impossible of 
original adjustment 

rOSTOPh R.\TI\ n COMITIC\riO\b 
UmssiNG Coiipcicviioss 
In iH*ction of till dressing should be done 
b> the aur^t*on hintsilf at certain sjx-ciiicd 
periods or intervals It sliouli! lx lapi'CtciJ 
imme<Iiatil> aftir operation fur its apjxir 
ance, ph>sical adiijuiii blmJing into the 
drcs mg md hr the patiinta comfort It 
should be ri m pectctl ijiproximatcli 6 to s 
hours later for pc/s ibli ph>'i«h „ic imj Iica 
Hons It> that tin I m «ri^mall> ci mfort 
abli anl adujuate tlfcsvtn^ ma> have be 
conic loo ti-,ht or tvin di |)hctii iluc to 
IMteHixrative n'enn fern rrha^c hcmi 
Coma «r Strom i In suth in tanecs an oti^ 
mill> g»x«J iJres in^ niaj Uxomc a dinner 
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ous one Due to sweJljng of the part or 
hemorrhage under the dressing, the Jalter 
may exert too much pressure against the 
repair and so interfere with circulation 
A VICIOUS circle is thus established 

The dressing should again be inspected 
very carefully about 18 hours postopera 
lively for its anatomic adequacy By that 
time bundle sutures, adhesive strips 
collodion strips or whatever means Here 
employed for securing the dressing may 
have become loosened, untied stretched or 
in some way may have disappeared, thus 
permitting it to be dislodged or so twisted 
that It has lost one or another of its pur 
poses 

After the lapse of from 24 to 36 hours the 
dressing should be inspected again for pos 
sible signs of nousd complications If an 
infection, hematoma or partial disruption 
of the wound has occurred U can be very 
definitely detected by that time If the post 
operative edema is still increasing it will 
have led to some venous stasis, even arterial 
occlusion, or displacement of the lips of the 
wound In the case of pedicle flaps or tube 
pedicles dangerous interference with the 
Circulation and resultant gangrene becomes 
a matter of great concern If observed at 
this time there may still be ample oppor 
tumty to remedy the situation 

Since many patients undergoing plastic 
reconstruction are not actually ill and are 
able to leave bed after from 24 to 48 hours 
it IS doubly necessary that the dressings be 
inspected for their deanliness and appear 
ance It is no recommendation to anyone 
concerned m the case to have such a patient 
walking about the halls of a hospital with 
an unclean unsightly or bedraggled looking 
coverage 

Since most patients operated upon under 
general anesthesii have some form of pre- 
operative sedation which may continue for 
man> hours post operativeI> the 24 hour in 
speciion period of a dressing becomes 
doubly important Such patients while 


under sedation, frequently are unable tc 
complain of any discomfort which the dress 
mg may occasion If any faults or made 
quaaes exist in the latter, it may be too 
late to remedy them after the 24 hour 
period It IS not good policy to relegate this 
responsibility to untrained assistants I or 
the same reason the surgeon must be very 
circumspect about all postoperative seda 
tion particularly m the first 48 hours A 
patient oversedated is m no position to 
complain of the consequences of an made 
quate splint 

After from 48 to 56 hours m cases where 
no free grafting has been done the dressing 
may be removed with safety for direct m 
spection of the wound itself The re dress 
ing of the wound must be consistent with 
surgical asepsis and the conditions of the 
operative wound at that time If any su 
tures are found to be too tight if there is 
any seepage if the skin edges have been 
dislocated for some reason if blisters have 
appeared or if there is venous stasis im 
m^iate correction of these things is mdi 
cated None of these must be overlooked or 
disregarded for at the time of the first 
change of dressing the best opportunity 
comes to hand to correct all minor wound 
complications 

Wound Complications 

If a patient complains of discomfort 
under the dressing soon after returning from 
the operating room it is due to the unavoid 
able surgical trauma rather than to the 
dressing or any complication within the re 
pair But should he begin to complain of 
pam after the lapse of from 6 or 8 hours, 
when postoperative edema becomes a factor 
in the relationship between the dressing 
and the wound then it is fair to assume that 
a dressing which originally may have been 
comfortable has now become loo light Some 
slight correction or alteration may be nec 
essary 

Where pam and discomfort come on from 
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18 to 24 hours after operation it is prob 
able that there is trouble in the operative 
uound Itself This may be due to infection 
serous effusion into the wound hematoma 
displacement of the wound edges or tight 
sutures Where pam or discomfort appears 
on the third or the fourth day or thereafter 
there probably is serious trouble m the 
wound This may be due to the pulling of 
sutures secondary hemorrhage low grade 
infection necrosis of tissues for one or an 
other reason or gangrene These may take 
place in spite of the fact that the dressing 
has been fully adequate all this time The 
foregoing analysis of the climcal picture 
applies to wounds where no grafts have 
been used 

Where free skin grafts have been em 
ployed It has been my experience that 
there exists a rather dependable clinical 
pattern a sort of reversible triad which 
renders quick information as to the condi 
tion of the wound without having to remove 
an otherwise adequate dressing The triad 
IS pain odor temperature or its reverse 
temperature odor pain The order of dc 
velopment of the two sets of symptoms is 
determined by the primary cause of trouble 
in the graft or the wound The POT as 
contrasted with the T O P means that the 
graft IS suffering with primary necrosis due 
to inadequate circulation leading to pain 
then odor from decomposition of necrotic 
material and finally temperature due to 
absorption and/or secondary infection 
whereas in the TOP triad the graft is 
suffering primarily due to an infection 
which has set up the clinical picture by an 
initial rise m temperature (local and later 
general) instead of beginning with pain 
\\ hen a patient s first complaint is pain on 
saj from the third to the fifth day in the 
frrafted area and particularly when he is 
inclined to point with a finger to a painful 
<ipot under the dressing there probably is 
trouble with the graft due to necrosis re 
suiting from disturbed or origimlly poor 


apposition and consequent inadequate cir 
culation If on the other hand the patient 
has been developing a slowly rising tem 
perature and adds that there is thumpina 
under the dressing usually after the second 
or the third day and this is succeeded by 
pain the destruction of the graft is due to 
infection The pain in the infected case is 
of a gradual onset intermittent thump 
mg m character and relatively more severe 
whereas the pain of necrosis is of more 
rapid development rather continuous in 
character and at first a kind of ache finally 
resulting m actual pam which may be quite 
tolerable and therefore must be inquired for 
in some patients Unless one of these triads 
IS present one never should worry about the 
graft or allow curiosity to precipitate ad 
versily by peeking under the dressing 
which IS one of the greatest temptations 
and most formidable dangers with the 
nov ce or the occasional operator m plastic 
surgery It is a bad habit based upon fear 
due to inexperience and leads to disaster 
through loss of pressure or an infection 

THE HYGIENE OF RE DRESSING 
Wound hygiene during change of dress 
ing must be observed with the same care as 
the preoperative preparation of the f eld 
The entire wound whether it be inci 
sional accidental or a grafted one should 
be thoroughly cleaned with saline or half 
strength hydrogen peroxide until every in 
dividual suture can be identified This may 
take time Nonetheless the time «pent m 
this sort of thing is very worth while The 
thorough and meticulous cleaning of a 
wound prior to re dressing permits minute 
inspection of every suture and unit of tis 
sue Any crusts present must be gentl> and 
carefully removed If this is not possible 
without prolonged soaking with saline or 
half strength h>(lrogen peroxide the time 
must be found Crusts or accumuhtions of 
debris about the wound or the ends of su 
tures never should be removed by force 
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This IS an inexcusable injury to the epi 
dermis and almost invariably results m a 
poor scar Nevertheless they must be re 
moved because if allowed to remain they 
sooner or later dry and act as irritating 
foreign bodies The skin reaction to crusts 
IS the result of the pressure of the latter on 
the young epidermis or the result of chem 
jcal changes going on under the crusts 
which sooner or later lead to ulceration 
This IS followed by necrosis and even dis 
ruption of the wound 

Due to minute histologic changes in the 
repair resulting from the surgical trauma 
the tissues of the incision and even the col 
lateral tissues for a certain distance from 
the incision for a minimal period of S to 6 
weeks suffer vnth residual neurocirculatory 
disturbance which makes such tissue far 
more subject to irritation than tt normally 
would be Therefore it is entitled to greater 
than ordinary care and protection 

Hygiene in plastic surgery is a kind of 
ritual It IS time consuming but in the end 
it pays great dividends For this purpose 
in general there is no better medium than 
soap and water Prior to the complete or 
ganizafion of the tepafr brush scrubbing is 
not permissible Fluffed dressings or cotton 
are best for this purpose This avoids iniury 
lo the repair ind accomplishes the desired 
results 

Having removed all the debris and crusts 
from such a repair the interstices between 
the sutures should be carefully inspected 
for the presence of small blisters clots 
suture ends hair and any other tvoe of for 
eign body which may have found its wav to 
the incision These must be removed with 
utmost caution sometimes under a mapni 
fymg glass so that no injury is inflicted 
upon the epithelium 

The entire surgical field should then be 
cleansed with alcohol and dry sponeed im 
mediately A few minutes should be allowed 
to elapse for the tissues to dry completely 
The surgical repair or the borders of the 


grafts as the case may be may be lightly 
painted with compound tincture of benzoin 
This IS allowed to dry completely before 
any dressings are applied Finally a layer 
of xeroform gauze is laid on the wound and 
this IS superimposed with dry dressings 
which should be securely bandaged into 
place 

Where a free graft has been used in the 
reconstruction of a defect the most impor 
tant purpose of the overlying dressing lies 
m its splinting value It never must be 
changed in less than 100 hours except under 
unusual circumstances The length of time 
of noninterference with a dressing in such 
cases depends upon the type of graft em 
ployed When an epidermic graft is used 
a dressing may be removed after ICO hours 
without serious injury ^Vhen a thin split 
graft IS used 150 hours on an average 
should elapse before the dressings are re 
moved When a thick split graft is used up 
to 200 hours should be allowed to elapse be 
fore the dressing is changed Where a full 
thickness skin graft has been employed 250 
hours must be allowed to elapse before re 
dressing the case 

To put it another way approximately 10 
hours must be allowed for every 0 001 in 
of thickness before any first inspection of a 
graft Js permissible This time element may 
be decreased as the graft exceeds 0016 in 
and increased if the quality of the bed or 
the general condition of the patient is below 
average 

The new dressing is one whose primary 
object IS the protection of the graft against 
injury movement dislodgment or infection 
These precautions must continue until or 
ganization of the ‘ take has resulted m 
Complete physiologic communion between 
graft and recipient site with the exception 
of innervation The time element involved 
depends to a great extent upon the type of 
skin graft employed It vanes from about 
19 to 60 days The thicker the graft the 
more time should be allowed to elapse be 
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fore It IS exposed without a dressing A 
minimum of 2 S ambulatory days is allowed 
for each 0 001 m of graft thickness before 
it IS safe to expose it to ordinary wear and 
tear This is especially important where ex 
posed parts of the body or the genitals are 
involved 

FEEDING 

Patients must be fed postoperatively The 
manner of feeding and kind of food should 
be planned before the operation Aside from 
a patient s discomfort and unhappiness from 
improperly applied dressings no omission is 
so unjustifiable as failure to plan or to pro 
vide for the proper feeding of the patient 
This is particularly true after operations on 
or about the mouth Postoperative feeding 
in extensive operations about the orifices is 
as important as a planned dressing of a pa 
tient after genitourinary surgery Uhat is 
pul into the patient and how it is done may 
have much to do with the result of the oper 
ation Its manner of elimination will have 
much to do with his comfort and sometimes 
with the surgeons reputation 

The majority of patients operated upon 
for tissue reconstruction are able to cat by 
themselves \\ here a general diet is not ad 
visible soft or liquid diets will answer the 
problem Where even the latter cannot be 


taken normally some provision should be 
made preoperatnely or during the opera 
tion such as the insertion of a transnasal 
tube so that the patient can be fed In cases 
where there is any question preoperatnely 
about the manner of feeding it is far belter 
to insert the tube during or immediately 
after the operation than to wait until the 
patient is conscious It is far easier to re 
move the tube found to be superfluous than 
to try to insert one particularly in a child 
or an adult who is not very co operative 

Where only a liquid diet is permissible 
as It frequently must be following intra oral 
surgery or extensive opicraUon on the face 
from 2 000 to 2 500 calories a day usually 
proves to be sufficient for at least the first 
few da>s m the majority of cases Liquid 
diets are often attended to somewhat hap 
hazardly As a matter of fact it is in these 
cases that a properly balanced diet is most 
important 

Brown Byars and McDowell give the 
opinion that there is apt to be too much 
carbohydrate in the liquid diet They 
recommend and outline a diet* (see below) 
which they have used successfully for years 
and feel that it is a fairly good balance 

• BroMn James Ba rclt Byars Louis T Me 
Doiell FraaV. Preoperative and poslopcrat e care 
m rcconstnicuve surgery Arch Surg 40 1192 1210 
1940 


Protein 

Fat 

Carbohydrates 


Six Eggs 

Cream (20 per cent) 

Milk 

Tomatoes (strained canned) 
Dextrose Karo Dextrin or Lactose 
Salt 


Gil 

Calorics 

75 

300 

100 

900 

350 

1 400 


2 600 


Ounces Cc 
6 180 

8 240 

24 720 

6 180 

10 300 

1 tsp 

54 1 620 


Protein Fat 

Gji Gm 

36 30 

8 48 

24 24 

3 


71 102 


Carbo 

IIVDRATE 


G\t 

Calorics 


450 

8 

4S0 

48 

480 

6 

36 

300 

1 200 





362 

2 646 



FEEDING 


179 


The feeding of any type of patient in- 
volved with plastic surgery, is a very im 
portant phase of preoperative, operative and 
postoperative management, because m the 
first instance it exerts influence upon the in 
tegnty of the tissues to be reconstructed, in 
the second case it has considerable to do 
with the patient’s comfort and resistance, 
the quality and the rapidity of the healing 
process, and in the last instance with the 
length and the quality of his convalescence 
A patient who enjoys his food seldom com 
plains of his hospital stay A well fed patient 
IS usually a happy one (For vitBtmn re 
quirements see Chapter 11 ) 


Tm and Levenson have estimated that as 
much as 300 Gm of protein may be neces 
sary per day in order to supplement the loss 
through weeping It may or may not be pos 
sible to make this up in a patient by per 
oral nourishment, where this is inadequate 
a supplemental or complemental diet must 
be furnished This consists of ammo acids 
plasma or whole blood Where extremely 
lar^e amounts of plasma are necessary say 
4 or S pints a day it is better to administer 
ammo acids In 250 cc of a 5 per cent solu 
tiott of ammo acids there is as much protein 
(12 S Gm ) as in an equal amount of ci 
trated plasma and it is much more easily 


Table 1 Fluid Diet for Long Time Use in the 
Cafe of Patients with Burns 


Constituent 

Amount 

Cafbo 

HYDRATE 

Grams 

Protein 

Grams 

Tat 

Grams 

Calories 

Skim milk 

3,000 Cc 

ISO 

90 

6 

1 014 

Skim milk powder 

3Q0 Gm 

ISO 

90 

6 

1014 

Pfotolysate* 

150 Gm 


120 


480 

Valentine’s liver extract 

30 Cc 


5 

1 

29 

Total volume about 

3,300 Cc 

300 

30S 

13 

2,53? 

I/I2 volume m ounces 

9 0z 






(Alter Lund and Levenion) 

* ProtolysaU b a brand of protein hydrolysate prepared for oral feeding by Mead Johnson Company 


The necessity for high protein diets in 
severeJj' burned mvahded or repeaiedJy 
operated patients cannot be overempha- 
sized It is basically a form of ammo aad 
therapy, indispensable to the maintenance 
of adequate resistance, water and mineral 
balance, blood volume and renal function m 
the individual 

Another situation where diet is impor- 
tant arises m the later stages (after the 
second week) of an extensive bum The 
nutritional problem at this time is mainly 
due to the loss of protein — the result of 
constant weeping of serum This may be as 
true of any other extensive superfiaal 
wound The problem remains as long as 
there is an open granulating surface Co 


available, as easily given and much less 
costly 

Where sufficient protein could be ad 
ministered to the patient perorally, there 
sldl remains the question as to whether or 
not the patient actually consumes the en- 
tire amount of food prescribed The con 
trol of such patients and their dietary m 
take IS frequently a difficult problem, even 
under close supervision, and particularly so 
if the patient is m a large ward Because of 
this difficulty Charles C Lund and Stanley 
II Levenson devised a supplemental feed 
mg (Table 1) which in great measure cir 
cumvents this difficulty According to the 
authors the rationale of the feeding resides 
in this fact 
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The new diet consists of making the supple 
ment the mam diet and allowing the patient 
to eat any food desired at mealtime if he wants 
to \ reasonable palatable, simple fluid mix 
tore that contains all the food elements needed 
o\er long periods of time by the patient is 
the sine qua non of this procedure * 

Lund and Levenson recommend that the 
foregoing mixtures be made up daily by the 
dietitian and stored in the refrigerator 
one-twelfth of the mixture is then given to 
the patient every 2 hours day and night, and 
someone then watches him drink it They 
further suggest that if the patient refuses 
the mixture gavage feeding is initialed at 
once 

REMOVAL OF SUTURES 
The careless or ill timed removal of su- 
tures in plastic surgery is a regrettable act 
Removal of sutures by the surgeon on any 
day which seems particularly convenient 
for him IS a poor habit The best time must 
be dictated by the condition of the wound 
The work should be done only by expen 
enced and knowing hands espeaally with 
eyes orifices and children 
Before any sutures are removed the m 
cision or wound should be thoroughly in 
spected to determine its state of healing, the 
tensile strength of the closure and the capil 
lary reaction about it This should not be 
done m an instant but systematically from 
one extremity of the incision or repair to 
the other Every unit of tissue included be 
tween every pair of sutures should be 
separately tested for healing 

\n incision does not always heal at the 
same rate throughout its extent Not in 
frequently it will be found that for one or 
another reason certain parts of the incision 
have lagged behind other parts The sutures, 
in the lagging segments should be aJIoweil 
to remain ind should be removed only 
when Signs of adequate healing are present 
Nothing Is gained by «potty diastases of a 
•Lunl C C awl Lexcnson S Xf The nutniion 
of patients with thermal bums Surg G>ncc & Obst 
SO V49 194S 


surgical repair, except a beady looking scar, 
immediately di^^couraging to the patient 
If at an early inspection of the wound it 
IS found that an occasional suture is too 
tight and shows signs of tissue irritation, it 
IS belter to remove it too early than too 
late To avoid the consequence of too early 
removal of such a suture, one of the com 
phmentary expedients of wound splinting, 
such as the collodion strip, can be substi 
tuted m Its place Immediate removal of 
such sutures is as imperative as the removal 
of a foreign body, because the tissue re 
action to It is the same 
Since most suturing in plastic surgery is 
done with very fine material, and since the 
individual sutures are rather closely placed, 
a very definite and meticulous removal 
must be practiced First, one should iden 
lify the knot and then one of its free ends 
This should be securely grasped by mos 
quilo hemostat or very fine (issue forceps 
and slightly but gently pulled upon until 
the suture is lifted juat high enough above 
the level of the skin to permit the insertion 
of a fine sharp eye scissors It should then 
be cut as closely to the epidermis as possi 
ble The first cut must sever the suture By 
gentle traction at right angles across the 
incision with the hemostit the suture should 
be allowed to slip out The dramatic jerk 
mg of sutures out of the tissues is unwise 
It results in microscopic trauma to the skin, 
usually evidenced by slight oozing from 
the suture wound 

Tbe removal of sutures always leaves for 
a time a chain of minimal wounds Con 
sequenlly, when the sutures have been re 
moved the •suture points should be touched 
with alcohol and dried This may be fol 
lowed by pamiing the suture line with color 
less "Mercresm or compound tincture of 
benzoin, the field should be dried thor 
oughly If necessary, the entire suture line 
may then be supported or ‘•plinted by col 
lodion strips or adhesive until one is certain 
that the wound is sufiicicntly organized to 
nuii&taui itself against the pull of collateral 
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tissues or the exigenaes of early iunction 

\ temperamental or fearful adult or a 
young child may make the removal of su 
tures a test of patience In such cases it is 
belter to resort to some form of light anes 
thesia rather than to subject the patient to 
the anxiety and one s self to the ordeal of 
attempting to remove many fine sutures 
under impossible circumstances A good 
form of light general anesthesia for this pur 
pose in children consists of a few drc^is of 
vinyl ether or ethyl chloride deposited on a 
small mask and held at some distance from 
the nose In adults recourse may be had to 
small injections of pentothal sodium If 
this IS contraindicated or difficult intra 
venous morphine sulphate grain X to 54 
may have to be used 

For so called esthetic reasons it has be 
come more or less the custom to remove 
sutures on the third or the beginning of the 
fourth day in plastic surgery This short 
lapse m time is not always sufficient for 
complete healing of relatively large wounds 
In fact by the third day the vvound is still 
m the stage of adhesion rather than ade 
quate cohesion The stage of healing never 
theless is sufficient for the wound to con 
tain Itself if some form of supplementary 
splinting IS U'led For this purpose one can 
use strips of elastoplast or collodion secured 
gauze This should be followed by func 
tioml splinting as discussed in Chapter 19 
Splints and Splinting 

STATISTICS 

The final postoperative conclusion of a 
case should include complete and final or 
gamzation of all available records and data 
having anything to do with the patient 
This IS particularly necessary in plastic sur 
gery not alone because it is a good saentific 
habit but because it is the only means of 
reliable reference to dependable facts in 
subsequent procedures so frequently indi 
cated m this specialty This practice is as 
important as the proper taking of a history 
and should include all available roentgeno 


grams photographs written records mou 
lages progress notes as well as laboratory 
records \\ here a senes of operations con 
stitutes the plan of correction this system 
IS imperative The surgeon never should rely 
upon his memory in the scientific manage 
ment of a case 

The practice of final organization of all 
data pertaining to the origin the course and 
the conclusion of a case is a form of self 
disapline— the sign of a conscientious and 
wise surgeon 
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Original Repair 


Original repair constitutes considered 
biophysical management of a recent wound 
Surgically, there are three types of such 
wounds those purely a matter of tissue 
derangement, those essentially character 
ized by a tissue void and those a conibina 
tion of derangement and tissue absence 
The essential purpose of adequate original 
repair is the propitious establishment of 
conditions most favorable to functional 
healing and good formative results insofar 
as the nature of the injury and the exigen 
aes of the case permit It is the only time 
and often the only opportunity for the 
assurance of adequate healing and satisfy 
mg functional results This opportunity 
may be present when the case is first seen 
by the surgeon, if gross contamination is 
not a problem, otherwise it may have to be 
done on the fourth to the lunth day, depend 
mg on the condition of the patient 

Such repair of an acute injury is a test of 
physiologic thinking, surgical ability and 
good judgment The bungling of this oppor- 
tunity IS one of the most frequent causes 
of deformity and subsequent invalidism 
Inadequate or careless original repair is a 
kind of original sm, the price of which is 
prolonged hospitalization, pam, protracted 
healing, prolonged convalescence, scarring 
with deformity and often in no small meas 
ure eventual personal embarrassment to the 
surgeon 

TISSUE WOUNDS 

An important tissue wound presents a 
situation which may be divided into four 
major phases the preservation of bfe 
(first-aid surgery), the conservation of the 
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patient as a physiologic unit (treatment of 
patient), the general care and evaluation 
of the wound (treatment of the wound) and 
restoration of functional tissue continuity 
(original repair ) It is a tempting but sen 
ous mistake to dive head first into the 
depths of a wound at the expense of the 
general welfare of the patient Such prac 
tice stamps the operator as a surgical 
ostrich Intelligent original repair must be 
based upon and preceded by proper first aid 
care, a physiologic patient and adequate 
general care of the wound Otherwise it 
may be done too early and can be done too 
late 

First Aid Surgery 

The most imperative thing in an acute 
injury is the control of hemorrhage and the 
securing of adequate respiration Hemor 
rbage always should be thought of m both 
its external and internal forms It is not 
rare for a severe internal injury to the 
thigh, without any evidence of an external 
wound, to result in sufficient laceration and 
intrafemoral bleeding to lead to death It is 
equally possible for a relatively minor ex- 
ternal laceration of the face to be associated 
with injury to deeper structures, serious 
enough to lead to acute interference with 
recpiration Barring the probability of im 
mediate internal hemorrhage or interference 
with respiration, one must always re 
member the possibility of delayed hemor 
rbage, particularly so in trauma of the chest 
or the face These are frequently associated 
with edema of the air passages leading to 
obstruction of respiration The control of 
vital bleeding and maintenance of an ade- 
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tic 7S 1 Client in shock folioning c\ 
tensne second degree burns of face and 
all extremities by superheated gasoline 
fumes He ^^as conscious alternately 
alert and dronsy joked and asked for 
cigarettes never complaining of any dis 
comfort Shock was diagnosed and the 
patient was treated accordingly He 
sta>cd alert and feeling fine for hours 
Then lost ground rapidly and death 
followed 13 hours after injury in spite 
of general therap> due to rapid severe 
pulmonar) edema 

quate airway is important enough so that 
m case of severe necessity these may even 
super edt aseptic precaution and functional 
concern 

Treatment op tup Patient 
In a severe tissue injury the whole pa 
tient his been hurt One never must be 
fooled by the patient s appearance atti 
tude expre ion of fcehn„s or conversation 
(1 U 73) It Is safer to rely on proven dim 
cal and laboritory facts whose silent evi 
dtnee Is far better proof of the imlividuils 


general condition This is particularly true 
of a patient m shock 

Shock Shock is a state of physiologic de 
compensation of the injured individual 
characterized by such clinical findings as 
profound drop m blood pressure ashen 
color of the skin cold clammy sweat 
apathetic attitude pallor rapid pulse of 
poor volume subnormal temperature slug 
oish pupils and depressed tendon reflexes 
This condition is usually divided into 
primary and secondary or true shock 

Primary Shock Primary shock is an 
acute psychosomatic syndrome associated 
with sudden physical insult It is es entially 
of neurogenic origin precipitated by fear 
and pain and ordinarily passes oft in from a 
few minutes to about two hours if the pa 
tient IS kept quiet umrntated painless and 
warm Although relatively transient in dur 
ation it vanes in severity according to the 
susceptibility of the individual to pain and 
other sensory stimuli It is a clinical syn 
drome consequent upon the temporary losS 
of vasomotor control leading to embarrass 
ing generalized vascular relaxation 

Secondarv Shock Secondary or true 
shock is a form of complete physiologic 
collapse Where for one or another reason 
vasomotor control is lost and cannot be re- 
established or maintained a profound gen 
eraltzed circulatory decompenvalion will re 
suit leading to loss ol blowi plasma into 
the tissues basically due to abnormally 
permeable capillaries This may become 
fatal within the «pace of a few hours unless 
energetically combatted by adequate 
counter measures 

Once It has been detcrmimxl that tlie pa 
tient suffers from true vhock he must be 
handled very cautiously He mu t not be 
disturbed any more than is consistent with 
necessity an 1 treatment of the condition 
Clothes should not be haphazardly re 
moved Incisions m the apparel should lie 
mode over such regions as are necessary to 
proper therapeu is Thealequate treatment 
of shock is still a moot question Ncvtrthe 
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less, clinical experience and observation of 
the s>mptomatology permit certain gen 
eralizations 

The treatment of true shock should begin 
immediately The choice of sedative de 
pends to a great extent upon associated 
clinical conditions Generally morphine sul 
phale, 'i to '/i gr may be used but even 
this may be dangerous in the presence of 
anoxia The barbiturates are conlnindi 
cated m individuals who have a history of 
'sensitivity to the drug or are known to 
suffer with hepatic or renal damage Elec 
troly tes should be given ns soon as possible 
particularly wliere there has been consider 
able vomiting or mineral depletion From 
S to 10 per cent glucose in saline or sterile 
water with or without ascorbic acid Mta 
mm B complex and sodium bicarbonate is 
the standard procedure On the other fund 
overdosnge with the electrolytes must be 
guarded against particularly where there is 
a greater loas of blood <erum rather than 
whole blood as is the case m extensive 
burns In such conditions U is better to give 
plasma which ev’entually should be followed 
by whole blood If the shock is obviously 
deep the first dose of SCO cc of plasma 
should be given rather rapidly whereas all 
subsequent do'cs should be given slowly 
Calculating Plasma Dosage There are 
several methods of estimating the amount of 
plasma needed One metliod is to give 100 
cc of plasma for each point over 45 of the 
hematocrit estimation (H N Harkins) 
Another method is to determine the amount 
of plasma lost m terms of liters in accord 
ance with the following formula HB 100 
S (5 X) HB IS the observed hemoglobin 
and X represents the amount of plasma lost 
in liters In actual practice the formula 
works out better if the figure 90 is substi 
luted for the figure 100 since the formula 
assumes that the patient had a hemoglobin 
of 100 per cent before the accident A third 
method is to determine the percentage of 
body surface involved by one or another 
means, such as Berkow’s (see Fig 171 in 


Chap 17) and then administering SO cc of 
plasma for each one per cent of raw area 

Where plasma is not available or is im 
possible to give serum may be given m 
normal strength or in concentrated form 
Two times or four times concentrated ^erum 
IS advocated by some authors and is fre 
quently followed by dramatic recovery from 
profound shock However, its effect is less 
permanent than that of normal strength 
serum Twice concentrated «erum is more 
easily idmimstered than the four time con 
centrated form and can be repeated when 
indicated Rarely is it necessary to repeat 
a more than twice according to S D Gor 
don and R \ Gordon 

In the treatment of shock the tempera 
lure respiration and hemoglobin should be 
taken every two to three hours regularly 
and the blood pressure every 30 minutes 
for the first 24 hours Coincidentally pro 
Visions should be made against tongue 
swallowing which occasionally occurs and 
is very embarrassing or may prove to be 
disastrous 

Where shock is obviously due to actual 
hemorrhage rather than escape of plasma 
into the tissues infusion of whole blood in 
place of serum plasma or electrolytes, is 
imperative Even m conditions where there 
Is no obvious and frank loss of blood m 
fusions of electrolytes and plasma should 
not be continued too long In severe burns 
for instance sooner or later there is ex 
tensive destruction of red blood cells so that 
infusion of anything but whole blood is 
inadequate Coincident with the infusion of 
whole blood m the foregoing type of case, 
Qi^en should be given freely Where the 
loss of blood IS not extreme from 8 to 10 
liters of oxygen may be sufficient to cope 
with the problem 

Whatever the measures chosen in the 
treatment of shock, they must, in principle 
restore the circulatory v olume, augment the 
rate of the circulating blood, prevent anox 
emia assure the ablation of pain and mam 
tain body temperature 
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Fig <9 Number of foreign bodies 
(right of nound) removed after thorough 
irrigation of cranial wound They were 
not located at the time of the original 
repair 

Certain don ts in the treatment of 
shock should be kept in mind 

1 Do not disturb the patient any more 
than 18 absolutely necessary and consistent 
with intelligent therapeusis 

2 Do not overheat the patient with hot 
water bottles or lights but rather maintain 
and control the body temperature at some 
w hat abov e normal 

3 External body heat over 104" F never 
■should be applied 

4 Lwless proven vndicatvoas ewst <lo 
not give over 4 000 cc of electrolyte in the 
first 36 hours 

s Do not Rive plasma loo slowly in pro- 
found shock 

6 Do not overstimulate patient with 
drugs 

7 Do not give whole blood too early or 
loo late — but better early than too late 

8 Do not he«itate to give whole blood 
an 1 oxygen if the patient does not respond 
to my other tyi^e of infusion wUhm 6 to 8 
hours 

Treatment of tiif 

Hemorrhage The most imperative single 
element in ill wounds is the immediate con 


trol of bleeding In frank hemorrhage this 
may even supersede in importance the 
necessity for immediate care of the patient 
as a whole In unusual instances such as 
finding 3 patient with a severed carotid 
artery and no surgical instruments at hand 
jt may be necessary to grasp the bleeding 
vessel with ones bare fingers Lnder or 
dinary circumstances all bleeding vessels 
should be grasped by sterile hemo»tats Less 
dramatic bleeding is controlled by ligation 
with 3/o or 4/o catgut or ^60 to ^^80 
cotton Oozing may be controlled by pres 
sure or impact irrigation The latter con 
sists of spraying the wound forcibly with 
sterile water or saline either under pressure 
or from a height of approximately IS to 20 
inches The impact of a fine water spray 
against an oozing surface usually stops the 
bleeding in a minute or two The control of 
oozing from bone or muscle is particularly 
troublesome at times but must be accom 
plished absolutely 

Asepsis The avoidance of infection in 
wounds IS the basis of all modern surgery 
It IS a gross technical error to plunge mlo 
the examination of a wound without proper 
masking and covering of both the surgeon 
and the patient himself It is not unusual 
to see operating room personnel exert all 
efforts in the establishment of general asep 
SIS and at the same time witness the patvewt 
talking coughing or sneezing, throughout 
the care of an extensive wound This un 
fortunate occurrence is probably more com 
raon in the management of extensive bums 
than in any other type of wound It is 
poor surgery 

The prevention of infection involves the 
removal of all foreign bodies including 
blood clots (Fig 79) irrigation and final 
hemostasis with intelligent debridement 
and occasional chemotherapy These will 
be discussed under their proper headings 

Physiologic Toilette ith hemorrhage 
controlled and asepsis established wound 
toilette follows Ml substances must be re 
moved from the depths of the wound which 



Fig 80 {Left) Metallic foreign body overlooked at original care of neck wound, due 
to lack of adequate exploration, because wound seemed to be insignificant Patient could 
open mouth only one-half cm Cervical scar is original point of entry of over- 

looked foreign body shown at left Incision over lower border of mandible is point of 
surgical entry for removal of metallic body which lay deep in pharyngomandibular fossa 


m any way may contribute to the develop- 
ment of infection, the interference with 
healing, or the causation of pain, dysfunc- 
tion and deformity. This should begin with 
thorough irrigation of the wound with 
sterile normal saline It is not sufficient to 
wipe a wound casually or to pour some 
water into it nonchalantly, assuming that 
the wound has been irrigated These are 
homely truths too often disregarded. 

The injured part should be placed in such 
position that irrigation can proceed from 
the depths of the w'ound outward. The in- 
clination of the wound, if at all possible, 
should be of such an order that there is im- 
mediate drainage of the irrigating solution 
from within its depths and preferably in one 
direction This avoids the whirlpooling of 
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in additional trauma and very little actual 
cleansing. The irrigation of a wound, other 
things being equal, should continue until 
there is a definite blanching of the tissues. 
Then the injury should be carefully and 
thoroughly dried for inspection. 

One important feature in the irrigation of 
a wound never must be forgotten, namely, 
that in extensive lacerations there are re- 
cesses into the injured tissues or separations 
of the cleavage lines between tissues which 
may and usually do harbor foreign material 
(Fig. SO). Therefore, all w'ounds in the 
course of irrigation should be gently but 
thoroughly dilated or retracted in order to 
make certain that the irrigating substance 
reaches all recesses of the tissues. 

Inspection. Detailed original inspection 
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wound until the end of the third day or the 
beginning of the fourth 

Whatever the time auspicious for the re- 
pair, Its ultimate purpose is adequate func 
tional reconstruction This, reduced to a 
common denominator implies two things 
atraumatic anatomic repair and functional 
splinting 

The degree and the method of closure of 
a wound depend upon its nature In other 
words, did the injury produce only dis 
turbance of tissue relationships and tissue 
continuity (derangements), or is there ac- 
tual loss of tissue (void) ? Most extensive 
wounds, of course are a combination of the 
foregoing (Figs 81 83) 

If an actual tissue void exists the prob 
ability of adequate functional closure is re 
duced to a minimum This is particularly 
true in injuries of the exposed parts of the 
body, such as the face and the hands To 
close such a wound forcibly is to add insult 
to injury It is far better m such cases to 
replace the remains of severed tissues m as 
normal an anatomic position as is consistent 
with the findings, cover the wound with a 
permanent biologic dressing (a split skm 
graft) and accept the necessity for later 
reconstruction Where a tissue void exists, 
either because of maceration or actual loss 
early reconstruction is more dangerous than 
the deferred type because m such wounds 
contamination more easily develops into 
infection, than m wounds where only loss 
of tissue continuity exists This is particu 
larly (rue with muscle voids 

Where thorough inspection has revealed 
that no actual tissue void exists but that 
the wound is one of loss of continuity 
through laceration or fracture, the mam ob- 
ject IS the re establishment of anatomic 
integrity This should and must only be at- 
tempted m surgically clean wounds Other 
wise, though the wound as a whole may stay 
closed, the ultimate functional success of 
the repair will be compromised Where the 
loss of continuity of specific tissues is a 
clean one, both anatomically and Eracteri 



Fic 82 Moulage of extensive trau 
matic facial loss and tissue derangement 
(War injury ) No immediate repair pos 
sible although patient was not in shock 
White central area represents gauge 
packed into traumatic deft involving 
lip, palate, nose and left orbit Subse- 
quent reconstruction involved 22 sepa 
rate procedures 

ologically, immediate suture thereof, pro 
vided that there is absolutely no tension, is 
permissible This applies equally to nerves, 
muscles, and tendons, as well as to blood 
vessels Where it is impossible to recon- 
stitute the anatomic continuity of tissues 
without tension, it is far better to replace 
such tissues in their normal polarity withm 
the wound, secure them lightly with appro 
priate suture material for purposes of 
splinting and subsequent allocation and 
proceed with the closure of the remainder 
of the wound To be tempted to do other 
wise IS to induce deliberate surgical de 
forniity, which is worse than no closure at 
all Such forceful closure only leads to addi 
tional fibrosis and subsequent dysfunction, 
making final reconstruction more difficult, 
if not impossible It must be obvious by this 
time, that the old fashioned “mass closure ' 
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Fio S3 Tissue derangement con 
sequent upon forcible closure of exten 
si\e chin wound with loss of mandibular 
symphysis (see Fig 84) 

of wounds IS a functional heresy, inde 
fensible in the light of modern knowledge 
Most major accidental wounds present 
both of the foregoing elements (derange 
ment and soid) for consideration It is the 
depree to which anyone of the two is pres- 
ent which determines the seriousness of the 
wound This and the location of the wound 
dictate the type and the extent of the 
closure which is wise and possible (Fig 84) 
Biologic vs Anatomic Wound Clo- 
sure \o matter what the nature and degree 
of a wound if it can be closed only under 
tension or if it has been received in a con 
nmmaitd slate it is dangerous to do a 
reparative closure In the first instance the 
repair will result in fibrosis and disfunc- 
tion m the second probable complete 
breakdown will follow as a result of infec- 
tion Therefore if conditions anatomic and 
biclcriologic are not obviously present. 


permitting safe repair and its maintenance, 
biologic closure is the better choice This 
consists of thorough irrigation, drying and 
cautious debridement with skin coverage 
via a thin split graft This graft with two or 
three small perforations in the dependent 
portion for drainage, will live and take ’ 
m a relatively contaminated wound This 
will accomplish closure where repair is im 
possible, also, it will prevent extensive 
fibrosis and tissue retraction It will make 
late repair easier and more promising than 
a wound healed by extensive scar formation 
(Fig 85) 

Original Repair of complex wounds is 
discussed following Specific Tissues ’ 

ORIGINAL REPAIR OF INJURIES TO 
SPECIFIC TISSUES 

Skin 

Derangements Insofar as they exist 
from the standpoint of the plastic surgeon, 



tic 84 Extensive loss of lips, left 
cheek, mandible and right ala, with 
proper first aid surgery The mucosa of 
cheek and nostril arc approvimated to 
skin The lingual mucosa of the fractured 
mandible is approximated to the buccal 
This closes all raw surfaces The frac- 
tured "iegments of mandible ire then 
'splinted to uninjured niaxillac to prevent 
colhpse This avoids complete derange 
ment of facial tissues ( \dapted with 
modifications from Matthews ) 
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are accidental afflictions of the body cover 
involving the epidermis the derma or both 
Abrasions and host discolorations may 
be considered together because they basi 
cally involve only the epidermal layers of 
the shin which in the first instance, with 
proper protection will heal without any 
scarring and m the second instance with 
time will disappear because of the normal 
desquamation of the epidermis In simple 


complished only by complete exclusion or 
some compensatory tattooing with dyes 
whose color approximates that of the sur 
rounding untattooed skin The application 
of all types of escharotics for the purpose 
of blistering the skin and the more recent 
procedure of repeatedly removing the epi 
dermis via the dermatome are respectively 
unsurgicai and unphysiologic In the first 
instance insult is added to injury by the 



Fig 85 Extensive comminuted fracture of tibia with large loss of 
overlying soft tissue The wound was debnded irrigated and dried 
Bone fragments vrere then splinted as shown Plaster of Pans was 
applied and thm split graft (biologic dressing) was basted mto the 
v^ound and splinted via bundle dressing Photograph was taken at 
tune of first postoperative dressing ( 10 days) Note complete closure 
of compound wound and ease of approach to dressing of graft 


abrasions certain substances such as scarlet 
red may be used to advantage because at 
least clinically they seem to have a stimu 
latmg effect upon the generation and growth 
of new epidermis and, secondly, because 
when incorporated m petrolatum they act 
as good protective coverage for the abra 
Sion Protection of the denuded derma is all 
that is necessary in the treatment of skin 
abrasions This includes protection from 
chemicals 

Tattoos are relatively permanent skm 
defacements Their eradication can be ac 


escharotic The tattooed skin, because of 
the additional irritation sooner or later be 
comes permeated by considerable fibrous 
tissue in addition to the already present 
foreign bodies In the second instance, the 
procedure is inadequate because tattoos 
usually involve the deeper layers of the 
skm therefore, the removal of the epi 
dermis is insignificant in the ultimate cure 
of the condition Finally repeated decorti 
cation of the “^km unavoidably leads to 
eventual sclerosis due to deposition of 
fibrous tissue m the derma Even if one 
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where the void involves more than skin and 
subcutaneous tissue but it accomplishes the 
first thing necessary in the relnbilitalion of 
the part namely closure of an open nound 
without tension This type of wound do 
sure IS nevertheless far preferable to that 
accomplished by the free skin graft because 
It allows for eventual reentry and deep 
grafting (bone) which is not possible in a 
closure done by means of a free graft 



Fig 88 Traumatic ulceration asso* 
ciated with fracture of tibia and fibula 
foreign body and fistula over tcbilles 
tendon Granules about ulcer are sul 
fathiazole Note edema of ankle and 
neurocirculatory involvement of soft 
tissues at level of fracture Deiin tive 
repair contraindicated Closure of wound 
by spilt graft necessary pending resolu 
tion of soft tissue invovement (see 
Fig 89) 



Fig 89 Same case as Figure 88 after 
excision of ulcer and application of thin 
split graft (a permanent biologic dress 
ing) Note disappearance of edema after 
wound coverage (3 weeks postopera 
live) 

Second degree burns are those asso 
ciated with the formation of bullae or vesi 
cles and usually need no other surgical 
intervention except protection of the vesi 
c!es from infection their eventual evacua 
lion and the ultimate removal of the dead 
outer skin so as to give the underlying 
derma an opportunity to epitheUalize with 
out maceration (Fig 91) If after removal 
of the necrotic overlying skm the under 
lying derma rs properly protected from 
injury there should be little fear of perma 
nenl scarring On the other hand if the 
vesicles over the injured derma become in 
(ecled or are permitted to be undrained for 
long periods so that maceration of the in 
growing epithelium results or where after 
decortication of the underlying derma the 
latter is injured by inappropriate dressings 
or the application of irritants permanent 
scarring may result (Fig 92) (cf Chap 20) 
Voids Avulsions True skin avulsions 
are not as common as the compound type 
consisting of skin and subcutaneous tissue 
and tissues beneath the facial planes 
Nevertheless skin avulsions per se occur 
and involve the full thickness of the organ 
When full thickness skin is accidentally 
avulsed from its underlying structures it is 
more difficult to count on its survival after 
replacement than if separated with its sub 
cutaneous tissue In the former case if it is 
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1 clc-\n injury , up! iccmenv is. subject to 
all the (Jifiicultics an<] ilit. uhaiuvcs tii 
counUrcU in i fuH thickness skm sraft The 
rtsults obtimible arc piralltl with the 
cxip,encicb ol full thickness inn phnts ]ii 
the second c ist survu i! of the skm is uded 
b> the deep circulation from the suljcutinc 
ous tissue p.iriicul irl> where the risidud 
attachment of the avuRtiJ tissue is prox 
iinal fn such an mst nice the tissues can be 
treated on the same b.isis as a single pedicle 
flap Of cour e where the ituUioii is a to al 
«eiuration of tissue from the bixij, ii can 
not be replaced with any hope of success 
unless the fat is remove-d ind only the full 
tlucktuiss skin is replaced as m a true skm 
detachment (I 93) 

Jn in> ca*'e all the b isit principles per 
t iinin^. to tissue Iran pi inlation mu«t be 
applied here 

Lossrb Irue skm !o es of an amputa 
live nature must be h indUd m one of three 
u lys \\ here the i!ct uhci] skm can be re 
covered uncont immate-d winch is unu ual 
It cm l>t repliceil and must be Ire ileal is 
i free „rift Where it cannot lx. recovered 
or employe'll if recovered the wounl cm 
be do ed either by msltifiin„ of 1 retich 
dips or the a||)hcilion to the defe'Cl of a 
<p]ii ^rufl from i dinor site If tlie skm 
lu s Ills betii sii timed under obviously 
eplic conditions do urc by either mcanv 
must tic delaytil until the wound is at U ist 
clinically dean 

1 iiicmiioKiL iicMNs Skm void' there 
suit of third tli^rec burns irc far more 
coiiimoii ihm the priciduij^ types rhi''e 
are di CU' til in det id in (.Inpter 20 Ihc 
Surgery of Hums an 1 Their ( on erpicnee's 


Tu 90 Imniolwir el »>ure c 1 c in 
|x un I fricluir ^f lihu after drbn Ic 
ment l> nedul t tvti n of trench lU,» 
fr« n hirr d a (Jttt < f l«c l > rover iitc 
dfnciurr I> m r 'iie me ficr-cnflcd 
(full ihvkrrs'J fr m ndary d iw r 
eilr » n n ctlul a jX'Ct f f th (12 iLiy v 
(■ le.{HriIive) (ra>( Htlh Vuuff 96 
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Subcutaneous Tissue 
Injuries to the subcutaneous fatly tissue 
are almost always associated with or sec 
ondary to injuries of the skin They may 
be divided into derangements and voids 
The former are the more common 
Derangements Contusions The most 
prominent consequence of fatty contusions 


IS subcutaneous hemorrhage and possible 
fatty necrosis If one of the vessels of the 
deeper circulation in the fatty tissue is in 
jured it results m a subcutaneous hema 
toma The basic treatment in either condi 
tion is cold pressure and immobilization If 
these are inadequate because the subcu 
taneous vessel is a large artery incision and 
ligation of the vessel may be necessary 



Fro 91 Second degree burn of le/i louer eTiremity due to super 
heated steam Note fluffed cotton envelopes into which extremity is 
being placed to avoid pressure or abrasion of vesicles on thigh and 
which are clear and uninfected A large purulent vesicle lateral to the 
patella has just been excised and cleaned 



Fig 92 Superficial ulceration on medial and posterior aspect of right knee due to 
undrained infected vesicles m second degree bum Vesicles should always be opened when 
showing signs of infection never when dear and uninfected 
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i ic 93 \\uIiion uf ami kfl 

irni{H)ral rr^ion KqilaCni >ii(lt4ju( cum- 
{)]icatKin« SjrniM (Htiuncle of forthrad 
|]jp rarrxd sufficient blux] su{^>ty frcni 
Vt\v M\xr; 

Mxunilar) rcvoiun uf puckering), 

L\(ik.vTinN> True laccratuni of suLmtu- 
iunrt>us fat »' alnuisl without c*cq)iii>n 
a-S'Kiairtl with ofx-n injur) of the skin All 
lacerations in^olvin,: fatt) tissue mu't I'C 
rninuirl) in'jKXtnl for la^s of free fat, 
wh.ch should 1< rrn.osnl c>in though not 
to.: p'ricl) 'cvcrnl Within the \tound nii% 
IS *.) fjctau'e the circulation uilhin the 
iatt) Idiulct IS not as adojuale as that in 
otter ti*'ue units and »«on*n>. f«rcjuse 
cxn architectural «hs<)r^jniijtion of 
I jtarfv...4 fat i‘ Sw!..cirnt to result in Iwjue* 
<ait.<n jr.d hr's lUrrfoie, it is wtU to 


remote it immediately, since closure of the 
■wound runs the chance of postoperatite 
olconu. The approximation of Jaemted 
fatty tissue should be done guardedl), with 
as few sutures os possible and with abso- 
lutely no tension on the fat. \Yhcre large 
masses of fat have been lacerated it is far 
better to approximate the two lips of the 
fatty laceration by fine sutures passed 
through the facial investments as well os 
the lips of the wound. 

In extensive lacerations of fat one alwa)s 
must bear in mind that secondary postop- 
erative hemorrhage is prc-emmcnlly com- 
mon. Hence, at the time of repair all 
bleeders, large and small, must be abso- 
lutely controlled, and postoperative pres- 
sure dressings must be insistixl upon and 
nuintained for at least 52 hours. 

Voids of fatty tissue may be primary or 
secondary. Primary voids arc alwa>s asso- 
ciated with overI>ing skin loss, and Ihctr 
management is the same as tltat accorded 
skin avulsions. 

Secondary voids are those following con- 
tusivc or operating trauma. This leads to 
fatly necrosis, lirjucfaction and finally ex- 
trusion or absorption of the fat. The fat is 
then partially replaced by fibrous tissue, 
who>e shrinkage leads to shallow depres- 
sions. (For repair, set? Fig. 10.) 

P.vsci.\ 

Ta-'C'ial injuries may also lie divided into 
dirangemrnts and void<. L'ndcr the former 
belong diaslax.'S .and lacerations. Since their 
original rquir is tiosicall) (he same, they 
will \jc dl>cu-v.‘c»l icrgcihtr. 

Oerangementv Lvcikatioss of Uic fas- 
cia may occur without any external wound 
and arc usually due to cxcessue force cx- 
eitnl against or ujwn the fascia when uiuScr 
Irn'ion. This force may lx* the result of mus- 
cular action, t>r of severe contusion from a 
fduni in'trun.ent ff«>in without. In the latter 
ca-e tf.c fa.'cu is visuall) in a state of -eju- 
ratlin in llie aiis of its giain, whereas in 
the fortier ca.'< it rru) l< an .actual tear 
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across the fibers of the fascia In separa 
tions of the fascial grain due to stre&s and 
strain, there is usually concomitant hernia 
tion of the muscle tissue beneath, and where 
the fascia overlies bone or joint there is 
definite and immediate painful interference 
with function Where the laceration or the 
separation of the fasaa is complete, and 
particularly where associated with external 
wounds, it may be repaired by direct ap 
proximation, if the wound is fresh and sur 
gically clean Where this is not the case, 
it IS far better to enlarge the opening to 
allow for drainage and avoid embarrass 
ment of collateral tissues from postirau 
matic edema and constriction Where lacer 
ations in a fascia are of such an extent that 
direct approximation is not possible, it may 
be necessary to mobilize fascial grafts from 
other regions to be used in the repair Where 
this 18 not feasible, grafts of derma may be 
used to supplement the defect in the fascia 

Voids may be the result of operative re 
moval or gross avulsion In the former 
unless they lead to muscle herniation no 
repair is necessary If herniation does occur 
the fascial defect may be enlarged to de 
compress the underlying muscle and so re 
lieve constriction of its circulation and 
painful function If this is inadequate, 
repair via dermic graft may be done 

In gross avulsions of tissue with loss of 
/a«c/a, the same management is indicated 
as that following surgical removal 

Muscle 

Derangements Contusions The most 
important clinical feature of muscle con- 
tusion IS intramuscular hemorrhage This 
produces a separation of muscle fibers or 
bundles, resulting m swelling, pam and dys 
function If the bleeding is not controlled 
by pressure dressings it may assume pro 
portions, leading to pressure necrosis, fibro 
SIS and loss of function 

Lacerations of muscle are almost always 
associated with external wounds of the skin 
and often are due to perforating objects. 


such as knifes, bullets, glass or shrapnel 
Lacerated muscle always must be removed 
as soon after the injury as possible, since 
its powers of regeneration and resistance to 
mfeclion are extremely poor, and its nor 
mal contractile powers are almost com 
pletely lost within three or four days after 
the injury Intramuscular pockets never 
must be allowed to exist po&toperatively 
because these are notorious for the develop 
ment of gas gangrene Complete and imme 
diate closure of the superficial tissues over 
an extensive laceration of the muscle is not 
recommended Saucenzation is the better 
plan because of the possibility of forma 
Uon of foci of infection within the covered 
pockets All extensive muscle lacerations 
must be allowed to heal from the bottom 
out All wounds involving muscle must be 
stabilized and splinted for a period of time 
consistent with the formation of adequate 
granulation tissue Only then is the danger 
of a spreading infection in and about the 
muscle excluded When that time arrives 
the saucenzed wound may be excised and 
free skin grafted until such time as recon 
struction is possible Where conditions per 
mit, the granulation tissue may be excised, 
the walls of the defect freshened and the 
wound reconstructed as a problem m ong 
mal repair 

Voids of traumatic origin to muscle are 
always a serious matter because of their 
crippling consequences and difficulty of re 
pair Such losses may be compensated for 
m one of two ways by substitution of 
fascia, or a portion of neighboring muscle 
Where only partial loss is sustained near 
the muscle origin or insertion, fascia may 
be an adequate substitute But where the 
loss of muscle substance is such as to de 
stroy its overall function only muscle sub 
stitutiOQ is adequate 

Nerves 

Derangements Contusions may or may 
not be associated with open wounds They 
may result m paresis of innervated struc- 
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Sutxira 

pl&eed at aldpoint of 
posterior surface 



placed at ibldpolnt sheath as nerve 
of anterior surface is rotated 



Cospleted suture 
of neural sheath 


To avoid axial rotation 

Fig 94 Method of freshening and suturing of trans sectcd nerve after development of 
neuroma Sections of nerve ends should be done with razorlike blade^ tbm abscissions 
being made until normal nerve tissue is recognizable (Redrawn alter Tom Jones) 


iure» at limes leading to the su'picion that 
the nerve is severed This is not uncommon 
in nerves subjacent to the skm ami coursing 
over bon> prominences Trealmenl of these 
conditions is not relevant here 
Lacfratioss Where conditions permit, 
immcifiate suturing of a transfected nerve 
trunk ts the ideal form of surgical treat- 
ment Where this is not possible, the nerve 
ends should be identified and focalized for 
future repair b} casilj recognizable fine su- 
ture material such as hor‘:chair block silk 
or wire Where sub'criuent repair of an in 


jured part ts necessary, direct suturing of 
the severed nerve ends ma> be done at that 
time This is preferable to later free grait- 
ing, even though the pari involved nia> 
have to be placed in an afunctional position 
and ■iphnled for a comparalivel> long lime 
dig 94) 

Voids It IS rather well agreed that the 
free grafting of voids m severed nerve 
trunks, at least thus far, remains a gunnied, 
if not questionable, procedure Certainly 
the us: of nerve homografLs ha-i been a 
very disappointing surgical adventure 
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Fig 95 Carrel method oI suturing severed blood vessels (Redrawn after Shepard) 


Blood Vessels 

Derangements Contusions of blood 
vessels, even of a large caliber, do not pre- 
■^nl any immediate operative concern But 
they do pose the problem of sequelae and 
complications, such as secondary hemor- 
rhage due to necrosis of llie vessel wall. 


thrombosis with gangrene of the part nour- 
ished by the vessels, eventual hematomas, 
aneurj'sms, or arlenotenous fistulae Where 
a contusion of an important blood vessel is 
suspected, the case must be watcheil care- 
fully for clinical signs of any of the above 
complications When they ari^ they must 
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Fig 90 Results of poor nianascmenl 
of compound fracture of tibia (done 
cistuhere) MthouRh soft tissues nere 
iltbnded the wound was left exposed 
until the bone died Granulations 
sl( unshed and an attempt was then nude 
to rcj,runulatc bone surface by drilling 
This was too superficial to >ield ade 
quale results (!■ r reconstruction see 
Chap 29 ) Contrast with Figures 90 97 
9S 99 and 102 Vi^urc 102 shows man 
ncr of oi c stage closure of this case 

be tri itod as conditions permit The a„e of 
the paiienl iht sur^ion s mtnnl and lech 
meal c<iuipniiiU the part iiuohid and the 
irnumcntarium a\ iilable — ill inlluence the 
tri itnunt of such complicitioiis 

liscTiKis ANo LAcrKtTioNS \ctual 


-j puncture or laceration of a blood vessel if 
only partial is usually amenable to simple 
suture followed by the use of prcparatiois 
recommended i^amst postoperative clotting 
(heparin etc ) in the region of the repair 
(Flo 9S) 

j In the complete laceration of a blood 
vessel little further progress has been made 
■> with methods of repair since the Tufher 
’ tube to re establish continuitj of the ves 
I sel and to maintain normal circulatioi 
Insertion of metallic tubes such as those 
j made of vitallium or tantalum and lined 
) by seoments of vein or other material have 
j been tried without the hoped for results 
I The technical cMoCncies as well as the sur 
j oical difhculties of a badly lacerated artery 
I usually preclude the u«e of such maternls 
Even if mec}nmcall> successful there is 
still the problem of postoperative thron 
j bosis the control of vvhich Jns never been 
adequately resolved 

1 Payr in 1900 recommended a prosthesis 
of magnesium chosm as an absorbable 
met i) over which the ends of severed blood 
vessels could be lie,aled intinn to intinn 
The method was tested experimentally and 
clinically during the next few jears (Hopf 
tier 1903 Lexer 1907) During World 
War I attempts were made to join the 
ends of severed arteries by means of silver 
cannulas (the Tuffier lube) Gas c>sis 
bad been describetl b} Hopfner in unsuc 
cesslul experimental cases undoubudly a 
tissue reiction to ma^nesiiiin These ma> 
hive discouraged further trial of the 
method 

In 1942 lllakcmorc I ord and Stefko 
reported their tcchnic for nunsuturc anas 
tomosis of sevtrtxl iricrics and suggcstctl 
that It could be applit-d to arterial wounds 
incurred in combat The prosthttic lubes 
were mule of Mlallium The Itchiwc w is 
used in thirtcm c.i cs m World W or II md 
reported ujion b> Simtonc as follows (1) 
Nonsulure anastomosis should not be done 
if It cannot lie accompli'hetl without dc 
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Fic 97 •Application of split graft to 
debrided compound leg wounds to make 
early closed system of the e\lremity 
Anatomic reconstruction and functional 
rehabilitation can be instituted much 
earlier by this management Both cases 3 
months postoperative Aote good condition 
of collateral tissues the result of early 
wound closure 


stroying important collateral circulation 
(2) The nonsnlure anastomosis may find 
greater applicability to vascular surgery 
among civilians than among battle casual 
ties because of the shorter time lag to sur 
gery and the generally less extensive nature 
of the wounds among the former 
The repair of blood vessels by direct 
suture of the severed segments is rarely 
practicable even in peacetime let alone m 
war Finally few surgeons are technically 
prepared to undertake such a meticulous 
repair Consequently ligature of the injured 
\es‘?el with minimum interference with pe 


ripheral circulation is still the standard and 
most reliaWe treatment in the majority of 
cases To quote R AA McNealy 

Eiqierience convinces one that loo much em 
phasis cannot be placed on the fact that in the 
majority of instances the best mterests of the 
patient will he served by conservative oblitera 
live types of 1 gature or suture The more 
spectacular restorative suture which requires 
i^nitely greater technical ability exacts a 
high toll of lives in the event of failure and 
should be used only under the most favorable 
conditions * 

♦McNcalj R W Blood ves^tl surgcr> J In 
ternat Coll Surgeons S 3&S 1942 
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Voids in large blood vessels remain a 
problem awaiting solution The problem 
arises not so much out of the difficulty con- 
nected with the physical transplantation of 
vessels as with the immediate physiologic 
consequences. Maintenance of immediate 
function and prevention of thrombosis 
within the transplanted segment is the crux 
of the problem (For information m connec- 
tion with the free-grafting of arterial voids, 
see Chap 17, “Arterial Grafts ”) 

Bone 

Derangements. Bone derangements con- 
sist of contusions and fractures These may 
be simple or compound, with or without loss 
of substance. The injuries involving bone, 
which are of greatest interest to the plastic 
surgeon, are those associated with extensive 
loss of the overl>fng soft tissue. It is well 
agreed among surgeons that the best man- 
agement of a compound fracture associated 
vvuh loss of soft tissue and at limes with 
loss of bone as well, is the reduction of the 
compound into a simple fracture and a 
closed wound as soon as possible (Fig 96). 
This should be preceded by or associated 
with thorough debridement, which includes 
conservative removal of jagged bone ends 
as well as soft tissue. This is followed by 
immobilization with proper postoperative 
care. 

With the advent of chetnothecapy in the 
form of penicillin, streptomjcm and sul- 
fonamides, it is possible to set up and 
splint compound fractures so as to make 
re-dressing of the wound an infrequent ne- 
cessity. This is an important and intelligent 
addition to modern treatment. On this basic 
principle depends the closed plaster treat- 
ment of such injuries. With the lapse of 
from seven to twelve dajs, if no infection 


Fig 98 Complex wound of lower c’ctremity. After debridement, occlusive dressing was 
applied for 70 hours, and the leg was splinted. Xo clinical signs of infection appeared. The 
dressing was then removed, the wound was thoroughly irrigated; foreign bodies were 
removed, muscle, fascia and nerve were sutured; and ‘:plit-skin grafts were applied as 
shown Sjsienuc penicillin was used Picture taken 28 days postoperatively (see Fig. 99). 
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Fig 99 Roentgenogram of the pa 
tient shown m Figure 9S Note the 
extent of bone loss and the presence of 
foreign bodies 

IS present, granulation tissue will appear in 
the wound The latter is then free grafted 
to make a closed wound out of an open 
wound (Fig 97) With the lapse of su 
weeks or more, functional restoration or re 
constructive surgery may begin (see Chap 
17, ‘Grafts Other Than Skin,’ section on 
‘Bone Grafts,” as well as Chaps 28 
and 29) 

Voids in bone substance are a frequent 
concomitant of gross compound fractures, 
and particularly those resulting from gun 
shot wounds, high explosives or land mines 
in warfare Their management, as indicated 
above, depends to a large degree upon the 
coexistent degree of soft tissue involvement 
(see Chaps 28 and 29, ‘ Upper Extremities” 
and ‘ Lower Extremities”) 

COMPLEX WOUNDS 
Thus far ongiml rep ur has been dis 
cussed in terms of individual tissues With 


the exception of skin wounds, all others are 
of a more complex nature They involve the 
application of the aforementioned prmci 
pies of original repair in compound form 
depending upon the kind and the number 
of tissues injured 

A complex wound is one which clinically 
mvolves the general welfare of the patient 
anatomically more than one tissue sur 
gically IS usually a contaminated and 
frequently infected wound technically die 
tates more than simple primary approxima 
tion and functionally makes the prognosis 
as to total rehabilitation of the part a 
guarded one (Figs 98 and 99) 



Fro 100 (ic/f) Injury similar to 
Figure 98, without benefit of ‘ biologic 
dressmg ’ Note depth of scar Scar and 
granulating center were excised, and 
deep tissues were repaired mth the 
exception of bone A graftless local 
tissue repair was planned {Center) 
Same case Repair 8 weeks postopera- 
tive Case ready for bone grafting of 
tibia Note amount of postoperative 
tissue relaxation, which is often a ques- 
tionable attainment without graftmg, 
but not impossible with careful planning 
and atraumatic surgery (Rig/it) Same 
case, 10 weeks after satisfactory bone 
graftings Note good leg contour and 
absence of scarring 


{ l-ic 101 (Top) Ittsulls of hlc clf»- 

I 'urc (after tenth il«>) Vote M:arrm«, 
tissue rclriction an«l ^lcra^^cnun^ Can- 
Irast with i iftUn H (/lottom, lejl) Re- 
suit* of late closure (after ttnlh ilaj) 
of Uit{) injurj Id left irni Note scar* 
tin.; ami Iis-ue retraction (Itottoin, 
nz^t} Results of htc closure (after 
tenth tli>) Note scarriiv tissue relrac 
lions ami >unl (Icran.irmiile 
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If the experiences of World War II have 
borne any fruit of consequence it is that 
the treatment of all such wounds is at least 
a t^vo phase procedure whether the injury 
is accompanied by an open fracture or not 
This is unavoidable because a complex 
wound involves all gradations of soft tissue 
injury such as muscles tendons nerves 
blood vessels and bone beside the extnne 
ous component of contamination Insofar as 
these are governed by individual biologic 


prevention of infection are of paramount 
import This was discussed m the begin 
mog of this chapter 

The next or as Churchill calls it the 
reparative phase of the surgery (Fig 100) 
consists of the removal of large foreign 
bodies the primary repair of nerves ten 
dons muscle fascn final reduction of frac 
tures and occasionally major vascular re 
pair This is the essential phase of original 
repair 



Ex ent of on DKM « y 


F:c 102A Late repair by wound excision and dermoplasty (Pick s 
technic) Delineation of excision Note x ray film pattern of area 
of excision held above and at right angles to wound (cf Fig 102r) 


differentials of healing and the effects of 
repair upon them multistage reparative 
intervention may be unavoidable In war 
injuries it is the rule rather than the 
exception 

The first or initial phase of the surgery 
consists of the evaluation of the quantita 
live as well as the qualitative nature of the 
wound and all such general measures as are 
consistent with and necessary to the preset 
vation of the patients life The avoidance 
of the development of shock and the estab 
bshment of ideal conditions for healing with 


Unless possible m the first four to six 
hours after injury this period on the basis 
of diiucal experience alone begins about 
one hundred hours after the original trauma 
and ends for all practical purposes after the 
two hundredth hour following the original 
injury This time interval incidentally co 
mcides with certain physiologic laws obedi 
ence to which m World War II has resulted 
m greater clinical gains and better func 
tional rehabilitation This phase of original 
repair terminates with the closure of the 
skin It must not be confused with so called 
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secondary or delajed suture because the is almost entirely dependent upon exact 
latter applies only to the closure of the anatomic repair whether this takes the 
covering tissue of the body rather than to form of complete original repair or the 
the functional per‘;pecti\e of exact anatomic less promising forms of late repair Hence 



tic 102B Late repair by wound excision and dermoplosty (Con 
tinucd) (Top) External aspect of tissue excised en bloc The suture 
loops at top held aseptic bundle dressing during surgerj (See Fig 
4it>) (Bollom) Underside of excised tissue Note drill holes in libial 
bone done elsewhere This attempt at regranubtion of wound failed 


wounl repair In other words the early do 
«ure of a wound whether by direct skm 
approximation or free grafting may expe 
dite healing but physical closure alone does 
not guarantee adcquHe function The latter 


primary or delayed closure and original re 
pair are never synonymous m the mind of 
the plastic surgeon (I ig 101) 

Churchill has reduced the overall man 
agement of complex war wounds to the 
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Prox maJ f»J 
of t b 1 


U 


Flo 102C Late r^ir by wound excision and dermoplasty {Con 
tinned) Surgical defect followmg excision Note depth of wound 
and bone defect Wound recesses must be ablated by collateral soft 
tissue before superficial coverage (see Fig 1J9) 



I IG I02D Late repair by wound ex 
cisioii and dermoplasty (Cantiniicd) 
Closure accomplished via bipediclc flap 
from lateral side of leg (sec Chap 29) 

following principles, which it would be 
difticuU to augment 


1 When the initial surgery (debridement) 
has been completed and the wound has been 
protected from subsequent contamination by 
an occlusive dressing and adequate splinting 
the optimal time for closure is the fourth 
postoperative day At this tune muscles and 
fascial planes may be sutured with catgut, 
cotton or silk, and closure of the skin defect 
may be aided by the advancement or rotation 
of flaps or the application of a split thickness 
graft 

2 As the lime interval is increased beyond 
the fourth day, the feasibility of anatomic 
lajer closure diminishes and there is a steadily 
increasing number of cases m which closure 
must be performed by single sutures passing 
through all )a>er5 

3 On or about the tenth day it will be 
found necessary to undercut the cutaneous 
margins, with or without the removal of sur- 
face granulation tissue, to obtain skin ap- 
proximation The incidence of kindl> healing 
will be appreciably lessened, and the ulluiiate 
aar « ill lend to spread 

4 Again as the time interval is extended 
be>ond the fourth day, there will be found an 
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increasing indication completely to excise the 
wound before suture thus to restore flexibility 
and permit layer closure This procedure is 
limited to wounds m anatomic regions where 
additional loss of tissue will not interfere with 
the ultimate functional or esthetic result In 
very late wounds (3 weeks to 6 months) com 


be left open and closure undertaken when it 
IS certain that all dead tissue has been re- 
moved and invasive infection is not to be 
reckoned with 

6 Wh“n invasive infection is present free 
drainage is established and tissue devitalized 
by the infection or by the original trauma is 



Fic 102F Late repair by wound excision and deimoplasty 
(Con/iniicd) Contrast study of exact patterns of excisional 
defect as shown m Figure 102A and D and full thickness free 
graft as finally appli^ to reduced surgical defect on lateral 
side of leg The small pattern represents actual size of free full 
thickness graft Pattern material is transparent x ray film 


plete wound excision is an essential prelude to 
closure by suture and may be necessary or 
advisable preceding skm grafting (Fig 102) 

5 \Mien the initial surgery (debridement) 
has not been complete, and devitalized tissue 
remains m the wound, a purulent exudate, at 
times associated with a foul odor, will be 
apparent by the fourth day Lnder these cir- 
cumstances, the residual necrotic tissue may 
be excised and the wound clo"^ immediately 
or, following excision, the wound agam may 


excised The interval, before closure may be 
attempted, vanes with the seventy and extent 
of the infection, but usually falls within the 
10 day period following the operation * 

The ideal of original repair is a good 
functional result (3ood functional results 
can be attained only by a true physiologic 

•Churchill E D, The Amencan iurseon, \U5, 
Sutg, G>ncc i ObsU 84 535, 1947 
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per'pecti\e in surgery It should be ob\ious 
to the sludenl, as well as to the surgeon, 
that the original repair of an e\tensi\e 
wound becomes an important if not special 
surgical program indi'^pensable to the m 
leUigetii prosecution of the potentialities of 
modern surnCrj and the adequate functional 
rehabilitation of the patient as a whole Its 
timing and prosecution under different con 
ililions are a test of fine surgical judgment 
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Skin Grafts and Grafting 


The idea of the transfer of human tissue 
for the purpose of reconstruction of bodily 
injuries is one of the oldest in the history of 
surgery Theoretically at least any viable 
tissue should be amenable to transfer from 
one part of the body to another or possibly 
even from one individual to another — the 
latter for at least temporary survival This 
transfer from one individual to another has 
had limited success in the form of blood 
transfusions corneal transplants and trans 
fer of skm (See Homografcs ’ this Chap 
ter, and Arterial Grafts, ’ Chapter 17 ) 

In spite of the age old interest in the 
transfer of human tissues and the thera 
peutic advances garnered m the last two 
decades, tissue grafting as a whole remains 
one of the great problems in surgery This 
is true not only from a biologic but also 
from a clinical standpoint The universal 
acceptance of the therapeutic value of graft- 
ing must not prejudice the student to the 
legion oi unsolved problems remaining 
First among these is the seemingly simple 
question as to whether or not a free graft 
IS always a good graft from the standpoint 
of reconstruction, or whether or not it ts 
even a necessity 

Grafting can be abused in the same way 
as any other form of therapeusis Where a 
graft IS obviously necessary, the choice of 
the exact type of graft is the second prob 
!em Any type of graft for any condition is 
as inconsistent with good surgery, as using 
any kind of cathartic for any form of con 
stipation The problems posed by tissue 
defects and their repair by adequate graft- 
ing are manifold and call for much expen- 
ence and mature judgment, because grafts 


of different types have their individual and 
specific therapeutic indications 

Classes of Grafts Such tissue as is given 
and received by an individual onto himself 
IS known as an autograft Any tissue 
donated by one individual and transferred 
on to another is a homograft A blood trans 
fusion IS always a form of homografting It 
IS at one and the same time a free graft 
Nature of Grafts Organically, grafts are 
referred to as skin grafts, bone grafts car 
(itage grafts fascia! grafts and so on, de 
pending upon their morphologic character 
Categories of Grafts All tissue grafts 
may be divided into two great categories 
the free graft and the pedicle graft This 
alludes to two different basic types of trans 
fer A free graft is tissue which in one way 
or another, through deliberate surgical 
effort, at once loses complete contact with 
Its source and becomes an integral part of 
a recipient site A pedicle graft is a tissue 
which ultimately reaches its destination or 
recipient site, through methods of gradual 
transfer, but always maintains at some 
point and at all stages vascular communion 
with its immediate place of origin 

FREE GRAFTS 

The modern development of skm grafting 
at once stands out as one of the most 
formidable events in surgery and at the 
same time represents a contribution to 
therapeusis at least equal in import to the 
recent developments in chemotherapy 

Historical 

Historically, skm grafting is textually 
measured from the time of one Branca, a 



216 


SKIN GRAFTS AND GRAFTING 



Ftc 105 TVift Daws ptntli 

graft differs from the conventionaJ type 
in that the former as shown in the illus 
tration is cut so as to have a full thick- 
ness core and an epidermic periphery 
The transition centripetally is from 
full thickness skin to epidermis in al 
most perfect geometric gradation {Bot 
tom) Alisuse and limitations of pmch 
graft The defect is located on the back 
of the leg Its size and depth call for 
a thick split graft Note ridges of scar 
tissue surrounding pinch grafts, result 
ing in poor functional as well as esthetic 
result Donor site for so many pmch 
grafts also remains ruined for further 
use 

Wound Doctor ’ of Catania, who lived m 

1442 Through information coming out of 


India, he practiced “grafting ’ by the sliding 
in of pedicled tissues adjacent to a defect, 
a method contemporarily known as the 
Indian method of Repair,” and also re 
ferred to as the ‘Frencli method ” Not until 
1597, when Tagliacozzi described the use of 
tissues pedicled on an extremity, specifically 
the arm, now referred to as the Italian 
method of grafting, can there be said to 
have taken place the rebirth of plastic sur- 
gery Both methods, naturally, due to lack 
of asepsis and proper armamentaria, were 
practiced by only a few and eventually fell 
into disrepute 

Skin grafting, particularly as it is com- 
monly thought of m America, should be 
said to have had its beginning with the 
Swiss surgeon Reverdin, who in 1869 re- 
ported his experiences m a case, in which 
he used what he termed the ‘greSe ipt‘ 
dcrmtque" Reverdin reported upon a pa 
lient who had lost the skin of his thumb, 
to which were transferred two little morsels 
of epidermis Each of these was a thin bit 
of skm about two millimeters square and 
was laid upon the granulating surface of the 
injured finger Such was the birth of what 
we now refer to as epidermic, epithelial, 
or thin razor grafting 

In 1872 Ollier, and in 1874 Thiersch, 
pointed out certain objections to Reverdin s 
method, such as the protracted heahng 
time, the scarring of the graft, its loss under 
weight bearing, its tendency to contraction 
and its cosmetic shortcomings Both Ollier 
and Thiersch had independently found 
greater advantages m using thicker skin 
As Ollier expressed it. Instead of using bits 
of epidermis, as Reverdin does, I use large 
grafts, four, six or eight centimeters square, 
including not only the epithelium, but part 
of the derma That in reality may be 
looked upon as the birth of the so called 
split graft ’ of Blair and Brown of St 
Louis 

Soon of course, certain shortcomings of 
even this more substantial piece of skin of 
Ollier and Thiersch made themselves ap- 



Fig 104A Mjcro-anatomic leveJs of grafts 


even the full thickness graft seemed to have 
been exhausted Its difhculties more than 
Its shortcomings led to Nasss redescnp 
tion of the Indian and the first Italian <q> 
erations which thus far have stood the test 
of time 

Since that period not much of the funda 
mental has been added to skin grafting The 
recent additions for the most part have 
been amplifications and elaborations of the 
ideas of Branca Tasliacozzi Reverdin 


ments for the mob hzations of skin grafts 
All else that has been contributed to skin 
grafting since the time of the pioneers may 
better be said to constitute amplification 
and elaboration rather than discovery but 
these amplifications mark its evolution 
With the invention of the various derma 
tomes for the most part contributions of 
America to the art skin grafting has been 
placed on a more scientific and accurate 
basis 







a c Ie\ els of split graft 


The pedicle grafts may be divided into the ep derm c graft the plit graft (thick or 
single peduncle grafts multiple peduncle thin) and the full thickness graft (Fig 
grafts and the tubed ped cle To these three 104) To these ma> be added two others 
ma> be added the pillowed ped cle (see which d ffer microscopically and clmicall> 


author s p n cushioned flap Fig 9) 


i well as therapeutically from the other 
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three They are the dermic graft and the 
pinch graft, which -sviH be discussed pres 
eutly The first three ‘types" of skin grafts 
only more or less represent the Reverdin, 
the Olher (or Thiersch) and the Wolfe 
graft, because, strictly speaking neither 
Re\erdin nor Ollier thought of their grafts 
m terms of an accurate anatomic third 
dimension and its physiologic implications, 
so much as in terms of size Although both 
recognized that the virtue of the skm graft 
increases vvith its thickness, they neverthe 
less did not evaluate them m terms of 
microscopic content 

The necessity for understanding the skin 
graft m terms of micro anatomic values, 
rather than simple geometric thickness, is 
becoming more and more apparent There 
is a definite relationship between analoviic 
thickness of a skin graft and Us ph^stolo^tc 
experiences, post transfer Other things 
being equal, the clinical results vary accord 
mgly Since the physiologic experiences of 
a graft are dependent on its microscopic 
rather than Us geometric thickness and size 
It IS not logical to expect a split graft of 
15/1,000 of an inch from under the arm 
and one of the same thickness from the 
buttocks to produce identical clinical re 
suits A split graft of that thickness from 
the buttock, notorious for the volume of its 
epidermis, never can yield the clinical re 
suits of a graft of the same thickness taken 
from the underarm where the epidermic 
layers are very thin A graft of 15/1,000 
inch taken from the underarm would be a 
thick split graft containing much of the 
derma In the case of the buttock skin one 
IS employing essentially epidermis, the 
outer layers of which have for the most part 
reached a decadent biologic stage Hence, 
the ultimate clinical results measured in 
months or years should be and are different 
Epidermic Grafts For purposes of sci 
entific accuracy, an epidermic graft should 
be one which never reaches in microscopic 
thickness beyond the stratum germmativum 
of the skm Anything more than that in 



Fic 105 Thm split graft applied to 
a poor bed with high degree of success 
Patient suffered with infected ulceration 
of popliteal region but was not equal 
to extensive excision, because of acute 
coronary attack Ulcer was poulticed 
with saline compresses for 5 days and 
the graft was basted in under local anal 
gesia 

microscopic thickness, but not yet contain 
mg all of the anatomic and physiologic 
elements of the skin, may well be desig- 
nated as a split graft ’ A full thickness 
graft would be one containing all of the 
microscopic layers as well as all of the 
physiologic elements of the skin It then be 
comes obvious that the geometric thickness 
of a graft would be dictated by the part of 
the body from which the skm was taken 
The clinical application of such a yardstick 
would lead to greater uniformity of results 
and better understanding of functional con 
sequences 

The primary and almost exclusive func- 
tion of the epidermic graft is that of a 
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Fig 106 Lower extremity of patient severely burned (aS per cent) covered by homo 
grafts After similar coverage of both legs the patient responded for the first time from 
a condition of hopeless extremis vvithm 18 hours Note difference in color and 
quality of the various grafts due to the fact that they came from four different donors 
(Insert) Diagrammatic representation of placement of Padgett split grafts on exten 
sively burned extremity Grafts 8 10 and 12 were paired grafts and came from two 
different donors one of whom also contributed graft 4 Donor No 3 contributed grafts 
I 2 3 and 6 Donor No 4 contributed grafts 5 7 9 and 11 Note that in so far as 
the emergency permitted grafts were plac^ so as to mimic Langers lines of tension par 
ticularly about the knee pint 


temporary biologic dressing Its reconstruc 
tive and functional value is exceedingly 
small with the possible exception of the 
corneal transplants Because of its ability 
to live on nothing but tissue juices it may 
be placed on almost any type of open 
wound even a relatively infected one with 
considerable hope of success (Fig 105) 

Spilt Grafts Though the art of splitting 
skin has been an immense contribution to 
surgery the split graft nevertheless remains 
in the eyes of nature a substitute for true 
skin Particularly is it true of the Oilier 
Thiersch variety or thin split graft Both 
the epidermic and the split grail are the 
product of man s ingenuity Though they 
are practically indispensable in a large 
number of selected cases they are biologi 
cally incomplete and hence physiologically 
inadequate 

The epidermic and the ^plit grafts are 
surgically indispensable even as the sulfa 
drugs penicillin and streptomycin are medi 
cally indispensable Their specific use in 
plastic surgery is to subserve the function 
of a permanent biologic dressing to expe 


due the making of closed from open 
wounds (see Indications this chapter) 
\\ ben reason is superseded by ease of ap 
plication and by habit a surgical privilege 
may become a nuisance Hence u is that 
frequently one is forced to excise one kind 
of graft and replace it by another more in 
keeping with the functional demands of the 
injured part 

Until a better evaluation and general ap 
preaation of the aforementioned principles 
is realized free skin grafting will be subject 
to abuse and nusinterpretation 

Full Thickness Grafts Nature knows 
only one kind of skin which is the skm 
of the micro anatomist and the physiol 
ogist It IS the skm represented by the full 
th ckness graft Hence when anything less 
IS used as a graft than what actually con 
stitutes skm it should not be surprising to 
learn from experience that nature sooner or 
later steps m to compensate for that which 
IS lacking by throwing in fibrous tissue 
hence the late subcutaneous contractures 
following thin “ipiit grafts (Fig 104 \) 

Dermic Grafts \t this point it might be 



Plate 4 



Mode of migration of so called caterpillar flap Pink area is the donor site Purple area 
denotes interim position of flap Blue area (including a 1) c ) is the final position of mi 
grated flap 



Plate S 



{Top, left) Severe third degree burn of the lower extremity m the 
process of being homografted The reasons for use of homografts in 
this case were ^at 58 per cent of patient s body was burnt, all else 
therapeutically reasonable and necessary had been done without ade- 
quate response to treatment The patient had gone into alternate 
periods of delirium and unconsciousness, temperature was 107 2 F , 
he was involuntary and m extremis, and the addition of surgical 
trauma attending mobilization of autografts could not be risked Note 
exposure of tibial periosteum and tendons Also observe quality of 
granulation tissue covermg entire extremity {Top, right) Entire 
extremity, with the exception of sole of foot, homografted and at 
time of second dressing (19 days postoperatively) Note the minimal 
loss of the grafts in the region of the thigh and the medial aspect of 
the instep The difference in color of various sheet grafts is due to 
the fact ^at they came from four different donors The patient began 
improving clinically 10 hours after application of homografts and 
made a complete recovery, although donated grafts were thrown off 
by the body completely from both lower extremities m 5 weeks 
{Bottom, left) Massive simple peduncle abdominal flap transferred 
to extensive defect of the forearm The small area of superficial 
necrosis m the center of the peduncle is the result of a stout tension 
suture employed to appose the bps of the donor site so as to reduce 
the raw area under the forearm {Bottom, right) The underside of 
abdominal ffap and its attachment to the forearm Note the relatively 
extensive raw area of the ffap exposed to all the exigencies and com 
plications of an open wound Where a large number of cases must 
be attended, as during a war, this is an ejqseditious method of imme- 
diate closure of extensive wounds It is to be avoided where possible, 
because it is a septic form of surgery Where unavoidable, the ex 
posed part of (he flap should be covert by a thin split graft 




Fio 107 The composite free graft {Top, left) Scarred nasal tip and columella with 
traumatic cleft and subcutaneous tumor The entire right side of the tip and columella 
were excised [Top, right) Source and diagrammatic r^resentation of composite grafts 
in general use [Bottom left) Underside of tumor (chondrolipoma) Tenaculum m 
columellar skin [Bottom right) Repair by composite graft from right ear 


well to mention the dermic graft It con skin and then excising the demu m any 
tains only the elements constituting the geometric size or pattern This graft can 
derma or true skm (Fig 104) In other be used m place of fascia as suture male 
words It IS skm minus its epidermic and nal and as a buttress m hllmg out shallow 
deep fatty studded layer of derma It was depressions (Fig 10) 
first used by Lowe in 1912 It js obtained Dermic grafts are also used m the repair 
by cutting the epidermic layers from the of large hernial openings instead of fascia 
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F:c 10S\ Direct transfer of massue 
single peduncle flaps {See Fig 230 and 
Plate 3 ) here a large number of cases 
has to be eypedited as m World War 
II recourse is sometimes had to open 
pedicle transfer of tissue It is an expe 
ditious but relatively septic form of sur 
gery lobe avoided if possible 

as su pension ribbons m faaal paral>si$ id 
stage ligations of larger arteries in utero 
cervical suspensions as covering for mu«cle 
herniations and for reinforcement of un 
stable joints Their use in most of these 
conditions seems to be somewhat overrated 
When Using derma as buttress material 
in filling out depressions of contour no 
more than a once folded piece should be 
inserted since only such derma will survive 
as is m immediate and constant contact 
with circulation (Fig 10) The practice of 
packing derma into a pocket created for 
11 IS unwi'ie because that part of the tissue 
created in the center of the pocket wall 
liquef> or atrophy before any blood vessels 
get to it The most reliable procedure is to 
insert single or at most double sheets into 
a depression and keep repeating the proce- 
dure until the depression is corrected 
It IS categoncallj true of derma that it 
aluajs must be placed into a field with 
good circulation or it will soften and dis 
integrate quite rapidlj I have observed this 
frequently in cases of facial paraljsis asso 


mated with poor circulation where derma 
was Used as sling material It had to be 
replaced bj fascia because the latter will 
survive where derma will not 

Homografts Occasionally under war or 
catastrophic conditions homografts have to 
be used They are alwajs used as free «plit 
grafts of from 0(X)S to 0 012 in thickness 
m the knowledge that they are temporary 
biotr^ic dressings of only life saving value 
and sooner or later they must be replaced 
by autografts when the patients general 
condition permits (Fig 106) 

Permanent survival of full thickness 
homografts has been reported by Brown 
and Padgett but only in identical twins 
According to Loeb the reason the trans 
plantation of tissue from one person to an 
other IS not successful is that there exists 
a unique and fundamental pb>siologic indi 
viduahty in each one of which we as jet 
know little or nothing This makes the tis 
sue of one person biologicallj foreign mate 
rial to another 

J Barrett Brown* succinctly summarizes 
our experiences with homografting in the 
following words 

Suggestions have been made to tr> to insure 
permanence of the^ grafts the best known of 
which IS that the donor and recipient '^bould 
be of the same blood group but there is no 
measurable value of this selection of donor 
skm either m the take of the graft or its 
survival Other methods have been something 
like desensitizations — injection of the recipi 
ent s blood around the graft site on the donor 
delaymg the graft and exposing it to the 
recipient s serum and doing preliminary 
transplants to try to accustom the donor to 
the presence of foreign skin The method of 
Stone in the culture of donor parathjToids in 
the recipients serum has so far not been 
reported successful in working with skin but 
may prove to be possible at least for the 
single element of epithelial cells The success 
ful solution of this problem would be one of 
the major advances in reconstructive surgerj 
but for the present the patients own available 
skm must be depended upon By using thick 
split grafts (thick Ollier Thiersch grafts) in 
•Suiserv 1 sSS 1937 




Fig 108B D rect transfer of massive single peduncle flaps (Co (To^) Shows 

ra V undersurface of large abdominal flap exposed to at least saprophytic contamination 
{Bottom) Demonstrates difficulties in healmg often encountered with direct massive 
flaps (see Plate S) 


all possible repairs one can usually find snf 
ficient quantity of donor skin and by careful 
removal of the grafts the same donor s te may 
be used as many as three to four times 

I have employed massive homografts on 
several occasions as emergency therapeucis 
in hopelessly burnt patients who quite 
definitely survived only because of such 
treatment although the grafts as such did 


not The longest survival time of a massive 
homograft in my hands has been six and 
one half months 

Functional Appraisal The decision to 
use a free graft perforce is an admission of 
relative therapeutic defeat Upon the prem 
ise that the best functional results can be 
realized m surgery only by proper anatomic 
reconstruction it becomes apparent that 
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the use of a tissue totally and at once 
se\ered from the body economy can be only 
a kind of substitute for physiologic surgery 
especially if that tissue is at one and the 
same time anatomically incomplete as is 
an epidermic or «plit graft Additionally 
the extravagant use of the free graft leads 
to a kind of surgical patchnork nhich one 
should a\ Old if at all possible Hence true 
surgical reconstruction can only be accom 
phshed by the use of the free graft in 
selected cases 

Organologic Considerations We too 
often forget that the skin is an organ quite 
as much as the liver the lung the kidney 
or the brain In fact it is by far the largest 
organ of the body To quote I-eidec 

An organ is defined as any part of the body 
having a special function The average 
M eight of the human liver is from 1 200 to 
1 600 Gm The average weight of the human 
brain is 1360 Gm The average weight of 
the skin is between tvio and three times 
greater than cither The weight of the skin 
cannot be derved exactly by dissection and 
the use of scales as can be done for the other 
organs but it can be computed The result of 
computation is approximate but since the an 
swer IS from double to treble the figures with 
which it is to be compared and since the mar 
gm of error is much less than twice or thrice 
the conclusion is valid 

The formulas and calculations for the 
weight of the skin are as follows 

Area of skin m sq cm “ 

\oIume of skin in cc 
Weight of skin in Gm 

Solving these simple equations with U'e 
of average values yields results of these 
magnitudes 


A frequently quoted figure on the weight 
of the skin is 16 per cent of the body weight 
of an adult This estimate derives from a 
report by Ifuchow* and is cited by Mac 
Kenna t It was obtained by weighing dis- 
sected specimens which included the entire 
subcutaneous fat Dermatologically the pan 
□iculus is not considered a part of the skin 
but only so much fat as includes the deepest 
coil glands constituting the hypoderm Thus 
the discrepancy between my calculation of 
the weight of the skin as about 8 pounds 
and his figure, of about 22 pounds is ex 
plained § 

Insofar as nature controls the physiology 
and the economy of organs she m the same 
way controls the destinies of parts of organs 
when they are used as grafts including 
skin Nature also never fails to register the 
consequences of radical injury of an organ 
as that in]ury is related to the organism 
as a whole Therefore, it is not only a sur 
gical tragedy when much of the skm is lost 
at one time as m an extensive burn but 
a physiologic mistake and poor clinical 
judgment to deplete further the integrity of 
the body economy by indulging in excessive 
skin grafting under such circumstances 
Physiologically it should be and clinically 
It becomes quite apparent that supenmposi 
lion of skin loss through grafting upon ex 
tensive skin losS through burning leads to 
more or less permanent disturbance in the 
physiology of the organism The thicker the 
(Body weight m Kg ) 

0423 N (Height m cm ) 0 723 N 71 84 
= Area of skin m sq cm \ thickness in cm 
= \oIume in cc specific gravity of skint 
tLoder M J\J1A 134 1565 1947 


^rea of the human skin = 16 000 to I83OO sq cm 
\ olume of the human skin = 2 400 to 2 800 cc 

W eight of the human skin = 3 000 to 3 500 Gm 

The above calculations are m contrast 

with those of Muchow to the extent of •Tabul bol 2 468 1925 

about I5O per tent (12 lbs) Ltider at . tJIatKe™. R « B tM™ T™ds » Derm. 

, V , toioQ Nei Vori. Hoeber 1948 p 45 

counts for the discrepancy as follows 5M Lader Personal correspondence 
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grafts mobilized m such cases the more 
rapid and certain of course the eventual 
physiologic consequences Therefore, it has 
been my practice in extensively burnt pa 
tients who are otherwise m good general 
condition to autograft as soon as possible 
only the joint surfaces of the extremities 
rather than a whole extremity thereby 
guaranteeing function of a part without m 
juring the whole for the sake of appear 
ance Where aulografting is not feasible 
horaografting is a temporary therapeutic 
rationalism to expedite physiologic rehabili 
tation and conservation of the organism 

Corneal Epithelium One of the more 
recently exploited free grafts is the trans 
plantation of the human cornea This is a 
form of homotransplantatioR In spite of 
what has been said as to negative survival 
of homotransplants Castrovie/o Filatov 
Thomas and others feel that a successful 
transparent graft is not replaced by auto 
genous corneal tissue from the periphery of 
the grafted defect 

Leopold and Adler attempted the trans 
plantation of frozen dried cornea in 75 rab 
bits with the following conclusion Frozen 
dried corneal tissue can be transplanted to 
normal rabbit eyes without an unusual host 
reaction However not one of the 59 takes 
with frozen dried cornea were transparent 
at any time during the six months of obser 
vation * In other words a physical sue 
cess does not always guarantee a functional 
result 

Others have reported sporadic functional 
results with transplantation of corneal epi 
thelium but a positive stand m this matter 
would be premature because on the one 
hand there are many technical details to 
be considered in connection with transplan 
tation which decidedly affect the physio 
logic life of any graft and, finally skm 
homografts have been known to survive 
as long as six months before complete dis 
card by the host It is, therefore, too early 

* Leopold I H and Adler t 11 Use o{ irozen 
dned cornea as tran-plant material Arch Opbth 37 
26S 2}6 m? 





Fig 109A Methods of mobilizing free 
grafts Freehand cutting of epidermic 
and spilt grafts (Top) Showing position 
of Blair knife staging box (suction) 
and stabilizing medium (gauze-covered 
tongue depressor) held by assistant 
{Center) Epidermis being cut Isotedis 
tance of staging (suction) box preceding 
knife {Bottom) Note almost transpar 
ent thinness of graft supported by 
hemostats to avoid curling on knife 
blade 
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Fig 109B “Methods of mobiJizing free 
grafts {Coiiiinucd) Tj-pe of lesion wdl 
suited for epidermic or preferablj thin 
split graft following debridement (See 
Plate 14 ) 

to evaluate the ultimate status of comeal 
homo transplantation 

Composite Free Grafts A composite 
graft IS one consisting of more than skin 
covering and lining Alore specifically, it 
IS usually applied to small through and 
through sections of the external ear Only 
«poradic attempts had been made at the 
transfer of auricular sections to defects of 
the nose with variable success F Konig 
was the first to u^^e composite free grafts 


He emplo>ed the method during the first 
decade of the century Brovvn and Cannon 
popularized the method in 1946 Such sec 
tions or wedges are usually taken from the 
superior pole of the auricle to pattern, and 
carefully sutured m place cartilage to car 
tilage and skin to skm followed by ade 
quate splinting Obviously only relatively 
small sections can be taken from the aun 
cle up to about one half square inch but 
it IS a rapid and simple method as compared 
with any other used m the repair of minor 
defects of the alae the nasal tip or the 
columella (Fig 107) 

The transfer of composite free grafts from 
one ala to the other where gross difference 
of size exists or from one ear to the other, 
IS likewise practicable 

When failures occur they are usually 
due to lack of adequate approximation of 
the ear cartilage to the alar cartilages a 
fibrolic bed improper skin closure or fn 
adequate <pljnting 

PEDICLES 

A pedicle is a calculated fiap of tissue 
freed to only a predetermined extent from 
Its place of origin — the donor site — for pur 
poses of transfer to a recipient site The 
point at which the flap remains attached to 
its bed for reasons of circulation is its pe 
duocle The remainder of the free tissue is 
the pcdide That portion of a flap which by 
transfer and imbedding bettimes a perma 
Rent and integral part of a defect is a pedicle 
graft 

Pedicles are of three kinds flaps tubes 
and pdlows (see authors pincushion’) 
They may all be of single, double or multi 
pie peduncle type The difference between 
a flap and a tubed pedicle or pillowed pedi 
cle is basic The difference between a tube ' 
and a pillow is one of form 

The flap is an open type of surgical crea 
tion whereas the tube and the pillow are 
the result of a closed form of surgery They 
are tissue media of choice where reconstruc 
tions in depth are called for The selection 
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Fig 109C "Methods of mobilwmg free grafts {Continued) Amount of dead tibial 
bone removed which was followed by complete excision of old wound and free grafting 
pro tern (biologic dressing) 


of one as against the other is not always 
simple It IS often a matter of choice with 
the surgeon At other times U is a matter 
of expediency or as in war surgery a 
necessity (Fig 108) Hence much is said 
pro and con as to when to use a flap and 
when to use a tube 

Tube vs Flap 

The problem of choosing between the two 
becomes particularly important where large 
groups of patients have to be cared for 
as during World ar II The occasion was 
a fertile opportunity for comparative study 
of the two methods of repair (Chart 4) 

All methods of repair were employed the 
single pedicle flap sometimes referred to as 
the Italian method of repair the double 
pedicle flap the French sliding flap and the 
Filatov GiJbes tube The source of the sur 
geon s training experience imagination and 
sometimes prejudice often determined the 
choice of method Many plastic surgeons 
stimulated by the apparent ease and effi 
cacy of the single pedicle flap were 
tempted into repairing practically all de 
fects in this way Others very early shied 
away from this method of repair for rea 
sons to be given presently and favored the 


tube graft or other methods which had to 
lie modified to suit the exigencies of war 
surgery 

As a matter of fact therein lies the crux 
of the whole matter of repair and rehabili 
lation of the severely wounded These two 
methods — the flap and the tube — are the 
foundation of all radical plastic reconstruc 
tion yet they are basically two entirely dif 
ferent types of surgery 

As mentioned earlier there was general 
preference for the use of the pedicle flap 
in World War II because it ‘teemed to be 
easier of construction and management and 
was thought to give more expeditious re 
suits The tube graft was looked upon as 
a protracted method of repair which did not 
ultimately give any better results than the 
flap 

One cannot entirely subscribe to either of 
the foregoing opinions The basic number 
of surgical innings necessary in the graft 
ing of a given defect via the tube is four 
The same invariably holds true for the sin 
gle pedicle flap Whereas an entire tube can 
be made in one stage it usually takes at 
least two surgical innings to complete a 
transferable flap of like dimensions since 
delay is unavoidable if adequate circulation 
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sjderable risk particularly in the lower ex 
tremity It most certainly cannot be held 
out as a promising routine m that location 
Consequently the usual stage of transfer 
in the case of a s ngle peduncle flap is the 
third surgical inning One more surgical 
step at least is necessary in order to com 
plete the translation of the flap into a 
graft by amputating it at its peduncle and 
imbedding it into the surgical defect re 
suiting from excision of the wound 
In contrast with the foregoing the con 
struction of the average tube needs only one 
surgical inning The transfer of it on the 
other hand necessitates two surgical steps 
because only one peduncle at a time can 
be cut The fourth step is tal en up by the 
opening the spreading anl the imbedding 
of the opened tube Hence m terms of the 
number of surgical procedures the tube 
does not differ from the flap 
The next considerat on is the t me ele 
ment involved m the two methods from 
preparation of the flap or the tube to the 
final grafting of the defect In the case of 
the tube three weeks must be allowed to 
elapse before the first peduncle can be trans 
ferred or the tube waltzed Four weeks 
should be allowed for tie transfer of the 
second peduncle and two or three weeks 
is necessary before opening spreading and 
imbedding of the tube In other words be 
fore the tube can be translated luto a graft 
an over alf time of from nine to ten weeks 
is needed 

In the case of the single peduncle flap two 
weeks should elapse between the imt al 
stage of me sion and the second stage of 
Its complete delineation Two weeks is then 
necessary m the delay preceding its trans 
fer to the s te of the defect From two to 
three weeks more must then elapse before 
sectioning of the peduncle and final imbed 
ding of the graft This consumes a period 
of from seven to eight weeks 
Hence on the basis of time alone the 
flap would have an advantage of about two 
weeks to recommend it But time never 



Fic 109E "Methods of mob 1 z ng free 
grafts {Co t I ed) Result 12 days post 
operat ve A closed wound has been 
made out of an open one via a b olog c 
dress ng 

can be of primary concern m plastic sur 
gery for the uncomprom s ng es ence of the 
gifting of defects is not mere phj-sical re 
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Fic 109F Alethods of mobilizing free grafts (Continued) {Left) Substitution of 
plywood boards (4x8 inches) for Blair suction boxes where the latter are not available 
Donor site right is the chest (Right) Cutting of graft begins as board preceding knife 
(staging medium) tenses and flattens donor area As soon as enough graft appears over 
knife to cover its blade assistant picks up free edge of graft with mosquito hemostats 
and elevates it just enough to keep it from catching or curling on the knife 


construction but physiologic restitution An 
operation which fails in the reasonable ac 
complishment of the latter can well be put 
down as a surgical defeat At times this 
vital principle is rather difficult to establish 
in the mind of the student Mere physical 
reconstruction without physiologic resiilu 
tion is not much better for subsequent 
entry for instance than a scarred defect 
per se 

The number of surgical procedures neces 
sary with either method being the same and 
the time differential being small and not of 
primary importance the factors which ul 
timately must determine the choice are the 
following 

1 hich method is more nearly a physio 
logic procedure’ 

2 \\ hich method comes closer to an ideal 
surgical procedure from the standpoint of 
asepsis tissue cost surgical exigency and 
ease of postoperative management? 

3 \\ hich method consistently gives better 
ultimate results? 

•\ccepting the principle that closed sur 
^ery i» the best surgery it is apfiarent that 
only the tube or the pillow meets this de 
mand At no time m the entire process 
involving the use of the tube is there need 


for exposing raw surfaces to the unavoidable 
pathologic changes affecting all open wounds 
such as fibrosis lymph stasis infection and 
ultimate scarring The peduncle of a flap is 
at best a semiclosed wound even when care 
fully free grafted Should the free grafting 
be completely successful it is still a pseudo 
physiologic condition since there can be no 
normal physiologic communion between the 
adipose subcutaneous tissue of the flap and 
an epidermic dressing because it is an un 
natural biologic relationship— as fibrosis be 
tween flap and free graft 
The accusations here laid against the flap 
and in favor of the tube are borne out by 
many clinical evidences Some of these are 
the greater amount of subcutaneous fibrosis 
in the graft which originated as a flap the 
more frequent puckering of the flap graft 
postoperatively greater incidence of pig 
mentary changes in such a graft more pro 
traded and prolonged starvation and conse 
quent thinning of the graft Additionally 
there IS greater frequency of postoperative 
infections in such flaps and a higher inci 
dence of the transportation of latent infec 
tions to the recipient site Lltimately less 
consistent esthetic results are obtained with 
such flaps m contrast with the tube Care 
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fully tept statistics by the author show a 
much higher frequency of infected bone 
grafts insinuated under a flap graft in the 
hands of diverse operators, than under a 
tube graft The incidence is five to one 
over that of the lube 

In general, it seems then that there 
should be little question as to which is the 
choice method, the single peduncle flap or 
the tube 

THE DONOR SITE 

The tissue selected for a graft should 
comply, if at all possible, with the following 
requirements 

1 The tissue must be transferable 

2 It should be anatomically or morpho 
logically as near the lost tissue as possible 

3 It must be available in adequate 
amounts 

4 Its procurement must not result in 
functional perversion of the donor area 

5 It must not result in permanent es 
thetic defacement of the site of origin 

6 In the case of shin it must be eslheti 
cally appropriate from the standpoint of 
color, kind, texture, hair content, lines of 
tension and thickness 

7 It should have potency of permanent 
functional survival or be directly respon 
sible for functional rehabilitation 

Preparation 

If the donor site is normal tissue, it 
should be prepared by shaving, scrubbing 
with white soap and water well beyond the 
area, drying with ether, painting with al- 
cohol and covered sterilely Tissues destined 
to become grafts never should be painted 
with tincture of iodine or any antiseptic 
preparations usually employed in general 
surgery Instead, the site should be pre 
pared two or even three times as outlined in 
Chapter 11, ‘Activation of the Surgical 
Plan ” 

Where the donor site is scarred, corm 
fled or afflicted with one of the common 
eruptions and where no other site is avail 


able, local treatment must be instituted, 
such as physiotherapy hydrotherapy, chem 
otherapy, heliotherapy and general meas- 
ures, before any attempt is made to use it as 
a source for grafts In case of doubt, wait' 
Nothing is gained by gambling with such 
tissue, much time may be lost and occa 
sionally pain may be inflicted 
The age old Hindu practice of beating 
the tissue to be used as a graft particularly 
in the case of skin has been brought to 
light again 3Ien£ion of it will be found in 
recent literature, but the virtues of the 
practice and its advantages must await fur 
iher experimental work and final clinical 
evaluation Apropos this practice helio- 
therapy and even blistering of the skin have 
been tried m the hope of increasing its po- 
tentialities of transfer and ‘ take There is 
no concrete evidence as yet that such con 
ditioning improves the physiologic integrity 
of tissue or its biologic virtues 

METHODS OF MOBILIZATION 
Staging of Donor Area 
WTien using the Padgett dermatome, cer 
tarn conditions determine the feasibility of 
the donor site The site can be of almost any 
contour, but the skm should be loose thick 
and preferably with good quantity of sub 
cutaneous tissue Hence the choicest donor 
areas are the abdomen, the buttocks, or 
the back The thigh is frequently used In 
the thigh there is some danger of cutting 
into the skin lateral to the drum of the 
instrument, especially where grafts are 
taken across the extremity rather than 
polarwise To avoid this unwelcome inci- 
dent, the assistant must depress the skin, 
by tongue blade or otherwise, below the 
extremities of the blade to keep it from 
nicking or culling into the skin 
This can be circumvented in another way 
By placing a 1" w ide rubber band on either 
side of the thigh area chosen for the donor 
site, or applying a 2" bandage snugly, the 
‘stage" is ballooned out over the normal 
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level of the thjgh so that the knife blade 
m Its to and fro motion glides over the skin 
collateral to the dermatome The success 
of this maneuver depends upon the position 
of the rubber bands or the bandage the 
compressibility of the subcutaneous tissue 
and the length of the thigh (Tig 110) 

The conditions best suited for the free 
hand mobilization of skin is a donor site 
whose cutaneous covering is normally light 
quite flat straight and narrow Even so it 
IS necessary for the areas immediately ad 
jacent to the cutting blade to be subjected 
to additional tension so that the skin under 
unm“diate attack has a kind of drum head 
flatness This is acconipUshed by the use of 
the Blair suction block or two pieces of /i 
plywood each about 4x6 (Tig 109) 
The board parallel with the back of the 
cutting blade must remain stationary while 
the one preceding the sharp of the mstru 
ment with maintained pressure pull on the 
skin must proceed in the direction of cut 
ting Brown recommends that the actual 
cutting be done as the blade is being pushed 
while some recommend cutting as the knife 
IS pulled toward the body Still others pre 
fer cutting during both the puU and the 
push phases The important factor ulti 
mately resides in an accurate feel of the 
blade resistance as it passes through the 
skm thickness 

A more recent manner of mobilization is 
the Caltegirone method accomplished by 



Fig 110 Pick s method of safeguard 
»ng skin outside dermatome blade Tape 
or 2 inch gauze is tightly strapped about 
the thigh to produce bulging of donor 
site as shown This method is most satis 
factory in cases with adequate compress 
ible subcutaneous fat Often only the 
distal strapping is necessary 

gluing a resilient ribbon of steel of specific 
width and thickness to the donor site and 
then projecting the ribbon through the slit 
of a special blade This blade splits the skin 
by progressive undercutting to the opposite 
terminus of the metal ribbon The skin graft 
stays glued to the ribbon hence does not 
curl on the knife blade and is of predeter 
mined geometric thickness It i» a method 
basically akm to that of Padgett but more 
simple and less cumbersome though not 
quite so accurate geometrically The derma 
tome IS electrically operated 

Epidermic and Spiir Graffs 
All free skin grafts whatever their form 


Flo 109G Methods of mobilizing free grafts (Contmued) Steps in cutting of split 
graft via Padgett dermatoma (Top Uft) Note application of single layer of glue to 
drum, which is preceded by similar application to donor site Before exposing drum to 
donor area wait until both are obviously dry (usually 5 minutes) (Center, left) Note 
careful and accurate level apposition of drum to donor site Assistant is flattening sides 
of donor site for protection against nicking by knife blade (Bottom left) Rotation 
of drum practically completed covered by split graft taken across thigh Note assistant s 
flattening borders of donor site with tongue blades (Top, right) At completion of 
cutting dermatome is carefully laid convex drum up, corners of graft minutely picked 
up by hemostats and graft wiped from drum with powder soaked gauze wrapped about 
index finger (Center, right) Where proximal extremity of graft is not amputated by 
Padgett knife with ease and accuracy graft is removed from drum as in 4 dermatome 
kid to one side and graft cut from donor site with scissors as shown (Bottom right) 
Graft is then powdered on epidermic side by stenie talcum or sulfanilamide to prevent 
glue remaining on graft from pleating and sticking to itself It is then sutured into 
recipient site as shown 
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or shape may be mobilized either by the 
scalpel razor or one of the several derma 



Fig 1 1 1 a Mob lizat on of full thick 
ness free skin graft {Top) Mob 1 zation 
of full thickness free skin graft via 
Padgett dermatome Note depth of 
donor site v\hicb must be legiafled by a 
split graft to a'od deep scarring The 
exact level at which to cut is determined 
by buttonhole b opsy {Center) Lesion 
for which graft is intended It is an in 
dolent burn ulcer wh ch practically en 
circled the foot at heel nstep level 
(Botlon) Results with full thickness 
sk n graft (Inset) Free hand mobiliza 
I on of full thickness skm with gauze loU 
as staging medium 


tomes As a general rule the less than full 
thickness skin grafts — that is the epidermic 
or split grafts — are mobilized by a derma 
tome such as the Padgett the Caltegirone 
or free hand by a razor type of mstru 
ment such as the Blair knife (Fig 109) 
Gmically the choice of mobilizing in 
strument is usually made as follows where 
a wide area of no more than S in length 
is to be covered the Padgett dermatome is 
the choice instrument but where strips of 
skin less than 3 in width but more than 
8 m length say up to 20 are needed the 
free hand method though geometrically less 
accurate is more practical time saving and 
less involved The latter needs more prac 
tice finesse feeling and experience in raobi 
Iization but with experience comes knowl 
edge and recognition of micro anatomic 
thickness of graft while cutting which i$ 
only possible with the more complicated 
dermatomes through biopsy determinations 

Full TuicivSess Graft 
The full thickness free skin graft as is 
the case with the mobilization of all pedi 
cles and flaps is usually done with the seal 
pel Different authors have a different man 
ncr of procuring full thickness skin These 
may be divided into two classes 
The first method consists of excising a 
block of tissue of skm and subcutaneous 
fat Then by careful and meticulous re 
moval of the fatty tissue from the inverted 
skin the latter remains as a free full 
thickness graft The second is the method 
of carefully and meticulously dissecting the 
skin per se away from the underlying fatty 
tissue which then may or may not be ex 
cised prior to closure of the surgical defect 
(Fig 111) The important thing to remem 
ber is that there must be no subcutaneous 
fat on the underside of the skm when the 
latter is intended as a graft because a full 
thickness skin graft is mere skm and 
nothing more Skm with subcutaneous tissue 
ceases to be a full thickness skm graft but 
becomes a compound graft and cannot be 
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Fig 112 ‘Mobilization of Davis pinch 
graft A better graduated graft is ob 
tamable when a slightly curved on 
flat scissor is used than a straight one 

free transplanted as such with much success 
unless of pinch type size 
There is one important technical con 
sideration in the mobilization of a full thick 
ness skin graft as against the acquisition of 
split grafts and that is its designing A full 
thickness graft alwa>s should be cut so a 
exactly fits the defect to be repaired This 
IS accomplished by tracing the defect on 
some transparent material such as cello 
phane or washed \ ray film with cresyl 
green or methylene blue The area bounded 
by aniline d>e is then cut out and laid on 
the donor site It is there transferred by 
retracing onto the skin which is then in 
cised within the aniline lines only through 
the epidermis This establishes accurate out 
lining of the proposed graft The entire 
thickness of the skm is then incised and 
mobilized as a full thickness graft Basi 
cally It IS the same principle as illustrated 
m Figure 23 

Full thickness grafts may also be taken 
via the Padgett dermatome This is par 
ticularly expeditious where a large graft is 
needed up to 4 x 8 in With this method 
the exact thickness of the skin in the donor 
area must first be determined This is ac 
complished by making a buttonhole incision 
just outside of the area carefully dissecting 
up the skin of one lip of the inasion for a 
distance of one quarter inch and applying 
a micrometer to it Where this is not feasi 


ble then a rough determination of thick 
ness can be made with dividers and the 
skin removed with possibly some subcu 
taneous tissue on it This is then dispensed 
with after the mobilization by freehand 
excision with scissors Wherever a full 
thickness free skin graft is mobilized the 
donor area must be closed by direct ap 
oroximation of its skin edges if possible 
W here the remaining donor area is so large 
It cannot be closed a split graft from a 
second donor area must be secured and 
placed into the primary donor site 

Dermic Graft 

The derma proper of the skin may be ac 
quired by first shaving the epidermis away 
either free hand or if a large sheet by 
means of the Padgett dermatome set at 
0 006 S in The derma is then dissected up 
from the subcutaneous tissue The raw area 
which remains is covered by the epidermis 
originally shaved away to expose the derma. 
The epidermis is merely basted in place 
and dressed as any other free gratt 

Pinch Graft 

The pinch graft (Davis type) is included 
here although it is very rarely employed 
by the plastic surgeon except in selected 
cases of punched out defects It does have 
Its one or two specific indications and is 
different in composition from all other skm 
grafts It 15 acquired by raising a cone of 
skm by needle or hook (Fig 112) bringing 
it to an acute apex and then snipping the 
raised point of skm below the hook This 
results in a rounded island of tissue up to 
3 cm m diameter which differs from all 
other skm grafts in that its zone of circum 
ference is epidermic its center is full thick 
ness and the zone between the two is a 
gradual transition from epidermis to full 
thickness skin (Fig 103) This results in 
certain physiologic and clinical advantages 
not to be found or possible m large sheet 
grafts (see Indications this chapter) 




Fig U3 Pincushion flap (Picks 
technic) {Top left) The pincushion 
flap IS a type of pillowed pedicle made 
by suturing the free distal extremity 
to the underside of the peduncle and 
free grafting the donor site with a split 
graft This is a 1 stage procedure best 
suited to cases with adequate subcu 
tat cous fat Where latter is minimal 
it IS better to raise flap in 2 stages 
(Bottom left) To show position of flap 
when dressed postoperatively (Fig 74A) 
as well as mobility and approximated 
distal end to base of peduncle (Top 
nght) Preoperative trial run m oppos 
mg recipient to donor sites (Center 
Tight) Pincushion flap opened and im 



planted info recipient site after complete excision of all scar tissue freezing AchdJes 
tendon and ankle Dark lines across proximal aspect of pedicle indicates distal ex 
tremity of free grafted peduncle as well as Ime of contact between flap and leg Note 
black roll of gauze between free-grafted peduncle and thigh This maintains necessary 


pressure for take of free graft Note point of entry of missile in sole of foot (Bottom 


right) Pincushion flap amputated and sutured over Achilles tendon Sutures ready 


for removal 9 days postoperatively Note depth of defect in donor site due to taking 
of full thickness of fat with skin — an important item in making flap m one stage 
Circular defect m distal end of donor site is pressure necros s of split graft due to in 
sufficient padding between ankle and th^h This particular flap transfer survived in 
spite of severe streptococcus infection m distal part of flap one of the advantages of 
this type of graft (P ck J Internal CoH Surgeons 10 28 41 ) 
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shows temporomandibular extent of ex 
cised congenital hemangioma Temporal 
region and cheek reconstructed with 
broad cervical dap brought up from sub 
mandibular region (3 weeks postopera 
ti>e) Note good color and timber of 
new cheek Lighter area under lower hd 
and extending o\er side of nose is full 
thickness free skm graft applied at same 
time as flap (For final result see Chap 
ter 30 ) (See Plate la ) 

Pedicles 

The transfer of tissue m the form of a 
flap never should be undertaken without 
proper planning and designing of the flap 
Before designing it particularly if it is to 
be taken from one extremity and trans 
ferred to the other one should make cer 
tarn that the joints of the one to be bent 
are not ankylosed It is grossly embarrass 
ing after making the flap not to be able 
to carry it to the recipient site because 
the extremity is unbendable in the neces 
sarj direction The aligning of the extrem 
ity (carrier) with the recipient site is a 
must trial test before operation It is good 


practice to go through the ceremony of 
actually bandaging the carrier to the re 
apient site or vice versa This will elicit 
response from the patient as to the discom 
fort of the proposed setup WTiere the pa 
tient IS antagonistic to a plan of transfer 
there will be trouble in store postopera 
lively if the patient is uncomfortable 
Replanning is better than reoperating 
The method of mobilization of any pedi 
cle depends entirely upon the number the 
size and the composition of its peduncles as 
well as the length of the flap The outlining 
incisions in all of them are made through 
the subcutaneous tissue Their longitudinal 
extent is determined by the width of pedun 
cle or point of attachment to the donor 



Fro ns Results after excision of 
fiddlestring scar binding mandibular 
region to neck and correction by Z 
pl^ty (19 days postoperative) Upper 
extremity of Z now curves snugly over 
the mand ble instead of running m a 
tight straight luie to the neck (see also 
Figs 36 and 4j) 




Fig 1 16A The “bridge” flap as used for leconstructioo of grossly injured leg (Pick s 
technic) {Left) Extensive (compound comminuted) fracture of left tibia The small 
black area m the scar is a protruding fragment of tibia Note edema of leg (7 months 
posttraumatjc) (Rjg/it, top) Eoentgenegram of figure at left Note metallic foreign 
bodies and bone absorption (Right, center) Entire scarred area including attached 
bone fragments (dead) undermined and ready for excision Note deformed tibia at 
proximal end Deep concave incision on outer aspect of leg outlines future ‘ bridge ’ 
flap and is made to a depth only balfaay through subcutaneous fat (R/g/it, bottom) 
“Bridge” flap is formed by cautiously undermining skm and one half the thickness of 
subcutaneous fat Note deep layer of fat still covering leg muscles Flap has been 
shifted medially over tibia Scar defect still attached medial to tibia for purposes of 
illustration (Pick Am J Surg 69 25 28 ) 
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area Some surgeons routinely make the two 
parallel incisions first and undermine the 
ribbon of tissue thus outlined After two 
weeks the distal points of the two parallels 
are connected and undermined About two 
weeks later the flap is re incised on all three 
sides undermined to its peduncle and made 
ready for transfer if at this point it does 
not show signs of circulatory embarrass 
ment 

\\ hen doing final mobilization of a flap 
the incisions should be made so as to leave 
the scars of former incisions behind These 
are then excised before grafting of the donor 
site To lea\e any of the original suture 
lines on the transferred flap is to loose it 
because one of its most important entries 
of blood supply are its edges Vessels will 
not grow rapidly enough through a scarred 
edge to save the periphery of the flap from 
necrosis This applies to all pedicled tissues 
Allowance for tissue cost is planned 

Flap Ratio 

In designing of flaps it has been found 
by experience that survival depends to a 
great degree upon the relation of its length 
to Its width This IS somewhat dependent 
on the part of the body upon which the 
flap IS designed the amount of subcutaneous 
tissue and the quality of circulation In 
general it is safe practice not to exceed a 
length base ratio (L B R ) of 2 to 1 if a flap 
is prepared for immediate transfer and 3 
to 1 if the flap IS prepared in steps as out 
lined heretofore By practicing repeated 

delay a flap at times may reach a ratio 
of 4 to 1 



Fic 1I6C The bridge flap as used 
for reconstruction of grossly injured leg 
(Continued) (Top) Showing possible 
reduction in size of surgical defect after 
shortening of leg circumference via fat 
excision This phase of approximation 
must not be carried to point of tissue 
tension (Bottom) Dermoplasty com 
pleted via free full thickness skin graft 
taken from thigh of same leg Note com 
paralively small free graft (minimal tis 
sue cost) necessary for completion of 
procedure (see Fig 116D) (Pick Am 
J Surg 69 25 38 ) 

Thansfer by Delay 
When a flap js necessary whose length 
base ratio exceeds 2 to 1 or if one has 


Fig 116B The bridge flap as used for reconstruction of grossly injured leg (Con 
liiiued) (Top) Scar excised and laid out on towel under hook retractor Medial edge 
of bridge flap has been sutured to healthy skin on inner aspect of leg Deep layer 
of fat has been incised along free edge of flap and partially dissected from underlying 
muscles being certain not to injure deep fascia indicated by hemostat in hand Hemo 
slat near distal angle of wound is on deep perforating vessel Hook retractor holds skin 
of posterior leg everted so fat sheet can be dissected free around back of leg if neces 
sary This shortens leg circumference (Bottom) Showing wide ribbon of subcutaneous 
tissue being removed from posterior aspect of leg to further shorten leg circumference 
This makes the skm covering of leg relatively larger allowing for at least partial closure 
or donor area on side of leg (Pick Am J Surg 69 25 38 ) 




242 


SKIN GRAFTS AND GRAFTING 



Fig 116D The bridge flap as used lor reconstruction of grossly 
injured leg (Continued) Comparative (exact pattern) size of original 
scar excision (left) surgical defect or donor site (center) and full 
thickness free graft necessary to cover surgical delect after latter s 
reduction by shortening leg circumference The pattern material is 
transparent x ray film Dotted area uithin first pattern illustrates 
extent of cavitation of tibia W bite center is position of protruding 
fragment of tibia (Pick Am J Surg 69 2S 38 ) 


reason to question the circulation of any 
flap It is necessary to replace the flap in 
its original bed (Fig SS) This is known 
as delay Its only purpose is to augment 
the ramifications of blood vessels within 
the flap and fortify Us venous drainage 
This may have to be repeated 3 to 4 times 
Delay has certain drawbacks from a 
physiologic standpoint Every surgical le 
intervention means just that much addi 
lional trauma to the subcutaneous tissues 
If done carelessly or repealed often enough 
there results considerable fibrosis of the 
subcutaneous fat This ultimately interferes 
with the venous drainage of the flap and so 
defeats the purpose of the idea of delay 
For no matter how efficient the arterial sup 
ply if venous drainage is inadequate, sue 
ce»s is problematical More flaps are lost 
because of venous collapse than through 
arterial failure Hence, the ideal flap is one 


which is so designed as to be transferable 
immediately upon its mobilization, or pos 
sibly after a single delay 

Pincushion Flap (-Authors ) — \ 
Tvpe of Pillowed Pedicle 
The exigencies difficulties and delays in 
the construction of the conventional single 
peduncle flap can be circumvented to a 
large extent by the pin cushion flap or pil 
lowed pedicle The latter embodies withm 
it the cardinal virtue of the tube, viz thus 
it IS a closed surgical system 
A single pedicle flap is designed as usual, 
and all three of its edges are incised dunng 
the first surgical procedure The flap is 
undermined to its peduncle Instead of re 
placing It in its original bed as would be 
the conventional way to insure Us arcula 
tion, the distal end is sutured to the under 
side of the root of the peduncle The sub 
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cutaneous tissue is approximated with plain 
catgut and the skin with dermal or horse 
hair The parallel edges of this cushion of 
tissue are then sutured to each other as is 
shown in Figure 113 This creates what 
actually is a tissue cushion (a pillowed pedi 
cle) The latter designation is quite apropos 
the conventional term tubed pedicle The 
raw donor surface remaining after pillowing 
of the flap IS simply free grafted as is done 
in all other procedures where a raw surface 
remains Due to the fact that in the pil 
lowed pedicle the distal free extremity of 
the flap IS immediately sutured to its ov n 
arterial supply in the peduncle (m contrast 
with the conventional delayed flap whose 
distal extremity is resutured to its venous 
supply) It etijoys a better and quicker rate 
of survival than the delayed flap 

The pillowed flap is not feasible in under 
nourished or thin individuals or those who 
have a scarcity of subcutaneous tissue The 
integrity of the distal extremity of the 
flap IS vitally dependent upon an adequate 
subcutaneous blood supply In such m 
stances where subcutaneous (issue is negti 
gible It IS better to delay the flap once 
before pillowing One delay is all that is 
ever necessary m contrast with the open 
flap The points of advantage are 

1 The pillowed pedicle flap is created in 
one surgical inning 

2 The distal free end of tie aewriy created 
flap by being immediately sutured to the 
proximal arterial supply of the flap sur 
vives much more formidably than if delayed 
m the usual manner 

3 The fatty tissue of the flap shows very 
little if any postoperative fibrosis when 
the flap is eventually opened for transfer 

4 It can be re opened and transferred 
earlier than if the simple conventional delay 
IS practiced 





Fig 116E The bridge flap as used for reconstrucUon of grossly injured leg (Con 
tinned) Results of dermoplasly 4 weeks postoperative >.016 good soft appearance of 
bridge flap and well healed suture lines Small black spot in proximal t p of free graft is 
due to subcutaneous cotton suture workmg its way to the surface (Pick Am J 
Surg 69 25 38 ) 



Fig. 117A. Dermoplasty of leg (without having to free-graft surgical defect). (Lejt, 
top) Circumincision of scarred defect. {Left, center) Excising of scarred defect. {Lejt, 
bottom) Excision of scarred defect completed. {Right, top) Collateral tissues under- 
mined, practically shelling out leg, dead bone removed with scar tissue, and soft tissue 
pedicles laid in to ablate dead space. {Right, center) Bridge flap mobilized and being 
shifted over tibial defect. {Right, bottom) Closure of defect over tibia. Note size of 
secondary surgical defect (donor site), also thickness of subcutaneous fat on back of leg. 

5. It is far more elastic than the delayed 8. The flap has a decidedly better chance 

flap. of survival if a postoperative infection sets 

6. There is no tendency to postoperative in, because it has a more formidable cir- 

puckering. culation than the conventional delayed 

7. There is less tendency to postoperative flap. 

pigmentary changes, even where other com- 9. The management and surgical h 3 'giene 
plications intrude after operation. of the donor area is made easier because 
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the recipient site does not have to be 
brought into the picture until the grafted 
donor area is healed 

10 The ultimate cosmetic results m the 
donor area are much better 

11 Because of the flaps better physio 
logic integrity the problem of splinting of 
the flap to the recipient site is a less anxious 
one 

12 Last but not least this type of flap 
has the subtle advantage of being transfer 
able at the discretion of the operator The 
conventional flap must be transferred before 
its raw surface establishes complete com 
munion with its source of orig n thereby 
necessitating re delay 

Two precautions are necessary m the 
management of this flap After the forma 
tion of the flap constant minimal traction 
IS necessary This should be applied only 


Fic 117B Dermoplasty of leg (Co 
Unued) (Lejl top) Bemoval of fat 
from posterior aspect of leg to shorten 
its circumference {Lejt center) Possi 
bility of closure without free graft due 
to shorter leg circumference (Left bot 
tom) Undersurface of skin approxi 
mated Ready for skin closure {Bot 
tom) Dermoplasty completed J\ote line 
closure of original defect as well as 
surgical ^ ound Gauze strips glued to 
skin help rel eve skin tension (comple 
mentary coarctation) These must not 
be so Ight as to interfere with circufa 
tion of flap 




Fig 1 18 The tube {Left top) Preparation of large thoraco-epigastnc tube A long 
incision (in this case the left) is made down through subcutaneous fat Tissues are 
undermined to a distance one third of the length of original incision with caution 
so that when large \essels are encountered they may be presened Another incision 
parallel to the first is then made a\oiding severance of the larger subcutaneous \essels 
Hemostat indicates presence ol large ves^ A bridge of tissue is left at such points 
so as to allow entrance of ^essel into tube Bridge may be cut after the ninth daj 
(Z,c/t center) Guide sutures are placed as rfiovni at points previously indicated These 
allow tube to be turned into easy suturing position and to elevate same when closing 
the donor site (Left bottom) Tube closed Note bridge of subcutaneous arterial supply 
over hook (Right) Donor site closed with exception of portion under peduncle to 
illustrate relaxation necessary at that point thus avoiding constriction of circulation to 
tube 
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into It They constitute one of the ideal 
methods of plastic repair from the stand 
point of tissue cost, time e-^pense and es 
thetic results The visualization of recon- 
struction by French flaps is often the most 
difficult It demands experience and imagi 
nation, but once mastered, it becomes the 
sine qua non of fine reconstructions All 
defects cannot be reconstructed by French 
flaps, but It is amazing how the percentage 
of possibilities increases with experience 
and resourceful application of the method 
(Figs 114 and 6B Plate 15) 

French flaps are more frequently tnaxi 
gular flaps, but can he of any size and shape 
They are sometimes referred to as rotation, 
shift or advancement flaps This merely 
emphasizes the possibilities of their use 
Their greatest virtue lies in the fact that 
by their use one stage operations can be 
performed tvhere with other methods sev 
eral surgical innings may be necessary 
Secondly, repair by contiguous (French) 
flaps IS the most economical from the stand 
point of tissue cost Rarely is it necessary 
to free graft the donor area since it is 
geometrically so outlined as to permit im 
mediate closure Dupuytren Imre Szyman 
owski, Dieffenbach and Blaskovics were 
master users of this type of repair 

One cardinal precaution must be born in 
mind constantly, particularly on exposed 
parts at the body, flexor surfaces gerwtaUa 
and orifices, and that is not to produce sur 
gical distortion of adjacent regions, by 
faulty planning over rotation or advance 
ment of these flaps This can be overcome 
to some degree by wide underniimng and 
secondary excisions at crucial points (see 
Chap 21, ‘ Surgical Geometries”) 

“Z”-Flaps 

Strictly speaking, the “Z”-plasty is based 
upon and belongs in the category of French 
flaps (Fig 115) By custom it IS ordinarily 
set apart from the general discussion of con- 
tiguous flaps The principle underl>ing its 
use is tJie revision of tension, position and 
distortion of tissue and avoidance of ‘ fiddle 



Fig 119A (T‘o/>) Certain donor sites 
for tubes and pedicles {Bollom) Tubes 
particularly fitted for facial repairs 


string” contractures, rather than ablation of 
a defect per se However, as will be shown 
in Chapter 21, ‘Surgical Geometries,’ the 
idea of the Z” plasty can be used for the 
single purpose of circular defect ablation 






Fig 119B Facial and cervical 

flaps and their more common uses The 
supra>orbital flap (shaded) is used for 
repair of the nose the trans\erse cervi 
cal flap, for the chin the hairline flap, 
for the hp and the chin where beard is 
desired the forehead flap, for the nose 
and the cheek the glabelor flap, for the 
upper nose the melonasal flap, for the 


to avoid free grafting, which is one of the 
basic purposes of French flaps 

The ‘Z” plasty was first emplojed by 
Denonvilhers in 1856 and explained mathe- 
maticallj decades later by Lemberg It al 
ways will remain as one of the cornerstone 
procedures in plastic surgery Since it is 
most frequently emplo>ed in scar relaxa- 
tion, Its execution will be described in that 
connection (See Chapter 17, 'Surgery of 
Scars” For principles of ‘Z” plasty, see 
Chapter 21, ‘ Surgical Geometries ”) 

Dotjats. Pamjiicis 

These are sometimes referred to as bridge, 
tunnel or hammock flaps 

The double-peduncle flap, created on the 
same principles as the single peduncle flap, 
diKers from the latter m that its third side 
IS never cut Therefore, it has two pedun 
cles, no free end cannot be rotated, ad 
vanced, transposed or pillowed, but allows 
only of being lifted or shifted In the first 
instance it becomes a tunnel flap and in the 
second a bridge or hammock flap (Figs 
116 and 117) Hence, it cannot ordinarily 
be ‘ earned ' to other parts of the body, but 
instead such injured parts mu:>t be brought 
to It On the other hand, it can be tubed 
and in that state “waltzed” to any part of 
the body 

WTien Its movable center is shifted into 
an adjoining defect, as indicated above, it 
is referred to as a bridge flap , when the m 
jured part is brought to it and insinuated 
under its loose center, it becomes a tunnel 
flap, and when it is elastic and long enough 
to be transferred over a contiguous healthy 
part to a defect beyond, it may be desig 
nated as a hammock flap 

The advantages of a double peduncle flap 
are better blood supply, minimal disturb 


upper lip Fascial and cervical 

tubes and flaps and their uses (profile view) The sickle flap is used for repair of the nose 
(N'ew ) , the submental flap, for the jaw, the cheek and the ear, the preauticular tube for 
eustachian and ear repair, the stemomastoid tube and Pick’s nuchal tube (encircling 
neck), for ear, nose, jaw, lip and oral repair 
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Fis 120A Clinical use of donor sites 
(tubes and flaps) {Left) Use and first 
stage application of braciiial tube m re 
construction of chin and loner lip 
Though umvelcome because of the arm 
position in some patients this donor 
site IS unatoidable (Right) Hyomastoid 
tube for reconstruction of helix Also 
posterior auricular tube shown m place 
for reconstruction of auditory canal An 
existing traumatic perforation of the 
concha was talvcn advantage of Co 
waltz postauncular tube to auditory 
canal (For method of its final insinua 
tion, see Chap 27 Ears ) 


ance of innervation and good lymphatic 
drainage Hence the possibility of increas 
ing Its length base ratio (L B R ) Its 
greatest virtue and most practical applica 
tion resides in the fact that a large volume 
of well nourished dependable tissue can be 
shifted into an adjacent defect thus ablat 
log it in one operation in depth as well as 
surface extent The surgical defect created 
by the tissue shift is then free grafted It 
IS the choice procedure from the standpoint 
of both time and tissue cost whenever it 
can be called upon (see Chaps 28 and 29) 



The Tube 

The double peduncle flap can be turned 
into a tube by approximating its free edges 
in a turn«i under fashion This creates a 
closed out of an open surgical system so 
that no raw under surface remains and the 
tissue does not have to be applied to a defect 
immediately (Fig 118) More than that, 
It can in the tubed state be waltzed or 
transferred one peduncle at a time to any 
part of the body without fear of shrinkage 
distortion infection or death due to ex 
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posure of raw surface It is important in 
the malving of a tubed pedicle that the 
parallel incisions or m other words the 
polarity of the contemplated tube run in 
the direction of the arterial supply of the 
part Hence tubes are usually made m cer 
tain elected regions such as the hjpochon 
dria! thoraco epigastric thoraco abdominal 
thoraco acromial sternomastoid scapular 
iliofemoral and others less frequently em 
ployed the suprapatellar (authors) nuchol 
(authors) subhuineral medial tibial sub 
mental etc Tubes are usually identified by 
the location of their peduncles viz thoraco 
epigastric (Figs 119 and 120) The idea is 
Filatovs (1911) or Gilhes (1913) 

Tubing of Double Peduncle Flap 
Two parallel incisions are made whose 
distances from each other must be no less 
than one third of the length of the parallels 
The length of a tube is determined by the 
integrity of the circulation of the donor site 
the amount of tissue needed for repair plus 
an adequate peduncle which will be neces* 
sary to bridge the distance from attachment 
to the earner The parallels are than 
divided into fi\e equal parts by cresyl green 
or methylene blue The inner three fifths 
of the freed edges are turned under by 
guide sutures and approximated with accu 
racy The outer nflhs remain open forming 
the peduncles and are sutured back into 
their original place after undermining and 
approximation of the lips of the surgical 
defect The latter can be accomplished in 
three ways by con\entional closure of the 
surgical defect the Bunnell procedure or 
the author s modification of the latter (Fig 

Fig 120B Clinical use of donor sites 
{Continued) (To^) Sternomastoid tube 
containing section of clavicle and des- 
tined for reconstruction of glabella and 
nose This type of tube with bone graft 
included is not recommended for rou 
tine use (see Fig 123 top) {Bottom) 
Sternomastoid tube to include section 
of clavicle intended for reconstruction 
of ear and buttressing of lost zygomatic 
bone 
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121) Bunnell s procedure avoids the super 
imposition of the line of tube closure upon 
the suture line of the donor area thus dis 
pensing with the fear of maceration It is a 
method particularly adapted to regions 
where one of the lips of the surgical defect 
consequent upon making of the tube con 
sists of skin far more elastic than its mate 
or where it is not possible to undermine one 
of the lips so It can be shifted centrally 
W here only the oblique poles of the wound 
lips can be undermined the authors modi 
fication may be employed 

Where approximation of the bps of the 
donor site must be done under tension it 
IS better to free graft the surgical defect 
{Fig 122) 

When tubing is completed the space in 
tervening between the closed donor site and 
tube must be covered by dressings It is 
imperative that the tube be dressed or 
splinted in suchwise as to absolutely avoid 
kinking or tugging of its peduncles or pres 
sure on the tube (Fig 123) which a roll of 
gauze on both sides of the tube avoids 

Transfer or Waltzing of Tube 

After two to three weeks depending on 
the size and the circulation of the tube 
one of Its peduncles can be transected 
opened one fifth of its extent and transferred 
to a carrier or the site of reconstruction 
The recipient site for the severed peduncle 
must be properly designed so as to offer the 
maximum surface esthetically permissible 
for adequate circulatory communion with 
the peduncle This is usually accomplished 
by some type of trap door design consisting 
of a half moon dap a triangular flap or the 
authors Y trap (Fig 124) Where excep 
tional mobility of a transferred pedunde 
may be an advantage the Y trap may 
be modified into an arrowhead trap (Fig 
125) As a rule this is practicable only in 
regions where abundance of subcutaneous 
tissue exists so that the recipient incisions 
need to go through only the superficial 
lajer of the fat A tube thus attached can 



Fig 120C Clinical use of donor sites 
{Continued) {Top) Supraclavicular 
tube destined for reconstruction of left 
ear For final results see Figure 259 
{Bottom) Nuchal tube (Pick) intended 
for reconstruction of nose and mouth 
Although this t>pe of tube supplies 
much tissue it is relatively difficult to 
make and handle This applies to all 
tubes crossing the body midline 
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more safely be pulled upon or rotated on 
the peduncle axis without the usual fear 
of kinking its blood supply The rotation 
maj exceed 90 degrees 
Once the trap is prepared, the free end of 
the tube is anchored to the recipient site 
by one catgut suture m such a way that it 
IS centered on the site Another fine catgut 
suture then approximates the tip of the 
tube to the arc or the apex of the recipient 



Frc 120D Cluneal use of donor sites 
(Continued) (Left, top) Acromio- 
nuchal tube (left) intended for total 
otoplasty This is only resorted to where 
per aural and cervical tissues are not 
available as m extensive bums of tbe 
head, face and neck (Left, bottom) In 
frascapular lube intended for recon 
struction of anterior neck and chin This 
patient had no available tissue on the 
front of the body because of an exten 
sive third degree burn Thoraco- 

epigastric tube destined for release of 
elbon contracture as shown For result 
see Figure 2SS, pp 532 534 


site, depending upon the shape of the site 
The skin of the tube must then be accurately 
sutured to the skin of the recipient area 
After three or four weeks the other peduncle 
of the tube may be waltzed and jumped to 
Its predetermined recipient area, usually the 
site of repair (Fig 126) There must be no 
scar tissue in pedicles m transfer 

In using the author’s tjpe of trap doors, 
It is necessary when mobilizing tube pedun 
rlps to excise rather than transect them The 
difference lies m the fact that whereas m 
the latter method the tube peduncle is sim- 
ply cut across, in the former the circum- 
incisiOQ of the peduncle is made into the 
depths of its attachment to the donor site 
so a projecting “cork” of subcutaneous tis- 
sue is taken with it This then fits into 
the depths of the collar formed b> the “Y” 




Fig 120E Clinical use of donor sites {Continued) Abdominal tube 
destined for reconstruction of left forearm as shown 


or arrowhead trap whichever is designed to 
receive it (Fig 126) 

After the lapse of another three or four 
weeks ihe underside of the center of the 
tube now reposing over the major portion 
of the defect is opened by removing the 
scarred tube closure or suture line deep 
into the substance of the tube Only thus 
can the tube be spread into a ribbon of 
tissue which can then be sutured down into 
the defect (See Section 3} 

On the premise that the most important 
initial circulation garnered by a transferred 
tube from its recipient site is by means of 
Its skin Charles Claoue of Pans modifies 
the usual procedure (personal communica 
tion) He removes the epidermis from the 
terminal one quarter inch or more of the 
tube and then buries the tube completely in 
the recipient site (Fig 127) Theoretically 
the suggestion is a good one but m practice 
the resulting tissue cost is a sacrifice not 
always permissible especially where a lube 
has to be waltzed several limes because 



Fig 120F Clinical use of donor sites 
{Continued) Transabdotnmal island 
tube This t>pe of arrangement is useful 
in gross loss of tissue encircling the 
knee The central island of tissue makes 
good coverage for the patellar region 
while the tubes can be draped around 
the back of the knee to reconstruct the 
popliteal space 

the epidermal decortication of the end of 
the tube makes it esthetically undesirable 
for ultimate surface repair 
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COMPLICATIONS 

Operative 

The most important complication en 
countered during operation m the prepara 
tion of flaps or tubes arises from interference 
\\ith the arterial blood supply This may be 
the result of severance of the main artenes 
%Mthm the deep layer of subcutaneous tissue 


minutes, the flap may be tubed or trans 
ferred according to plan Sometimci the 
postoperative administration of atropine 
sulfate gr 1/150 q 5 hours for 3 doses 
aids m the maintenance of cutaneous vaso 
dilatation with the saving of the flap Heat 
of 104° F should be applied to the dress 
mgs oacr the flap but never to the flap 
Itself 



Fig 120G Clinical use of donor sites (Caw/WMcd) Transabdomunl 
island tube shown in process of waltzing via left arm as earner 
The midlme abdominal defect left after complete mobilization of the 
island can usually be closed by direct approximation 


or a reflex vasospasm Nothing can be done 
about the former except to replace the ele 
vated bridge of tissue in its original bed 
If gangrene does not supervene then it may 
be re elevated three weeks later In the 
vasospastic flap application of wet hot 
compresses to the flap may relieve the 
spasm If the deathly pallor of the flap is 
not replaced by definite capillary reaction 
within five to seven minutes the tissue must 
be replaced and resutured If a capillary re 
action can be elicited after the lapse of seven 


In massive tubes with acute arterial em 
hitca'j^merit, particularly where the patient 
IS afflicted with temporary anoxemia for 
some reason the administration of oxygen 
by inhalation will help materially to revive 
It If the patient has lost a telling amount 
of blood during the operation even a blood 
transfusion is indicated for the sake of 
the tube as well as the patient The expense 
IS preferable and the cost much less than 
the diincuhies connected with the making 
of another tube 
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Postoperative 

The most frequent postoperative compli 
cations with tubes or flaps, excluding m 
faction, are of venous origin This is always 
more certain where haphazard or cruel dis- 
section IS employed -X. certain amount of 
postoperative edema and lymphstasis al 
ways occurs m the flan If this is sufficient 
the resultant interstitial pressure will oc 
elude the venous return This in turn will 
augment tissue pressure upon arterial in 
flow, so that a vicious circle results, lead 
mg to wet gangrene and death of the flap 
or tube This can usually be avoided by a 
closely fitted postoperative dressing which 
prevents the establishment of the vicious 
circle by avoiding excessive edema of the 
flap or the tube This pressure need only 
to be maintained between 36 and 4S hours 
when a circulatory optimum is established 
Once such pressure is applied, under no 
circumstances must it be lost or disturbed 
for at least 36 hours Peeking under such 
dressings out of curiosity to see what color 
the tube may be means disaster (Plate 11) 
The next important complication is (be 
formation of hematomas or seromas under 
the flap or within the tube Where this is 
suspected immediately after suturing of a 
flap, one or two sutures removed at the 
guilty looking point will allow for evacua 
tion of the blood and ligation of the bleeder 
In the case of the tube, the problem is more 
complex, since it may mean reopening of 
the entire tube to ascertain from which one 
of the peduncles the bleeding originates 
Such an unwelcome act can usually be 
avoided by the following procedure An 
assistant immediately compresses the entire 
tube with his hands A tiny puncture hole 
is made into the unsuspected peduncle with 
the point of a ^11 Bard Parker blade, only 
large enough to permit insertion of the 
smallest rubber catheter (Fig 128) The 
catheter is quickly pushed into the intenor 
of the peduncle until it reached the other 
or distal peduncle, a 10 or 20 cc synnge is 
attached and aspiration is started The tube 



Ftc 120H Clinical use of donor sites 
{Conlmued) Femoral tube This type 
IS useful for the repair of almost any 
soft tissue defect of the lower extremi 
ties 

IS flushed quickly as the assistant relaxes 
his pressure hold on the tube for a mo 
ment The saline is quickly aspirated and 
discarded while the assistant recompresses 
the tube The aspiration is then repeated, 
beginning at the distal peduncle If nega 
tive for blood, the catheter is slowly with 
drawn along the interior of the tube while 
aspirating suction is maintained The assist- 
ant releases his hold finger bj finger from 
the distal to the proximal peduncle of the 
tube while the catheter is pulled on toward 
the operator When the approximate area 
of bleeding is reached by the tip of the 




Fic 120J Clinical use of donor sites {Continued) {Top left) Suprapatellar tube 
(Picks) IS \ery useful for repair of long narrow defects of the extremities or those of 
the popliteal fossae The donor site can be closed by direct approximation (Top right) 
■\Iediai tibial island flap for collateral repair This tj^pe must be alloued to mature for 
some 6 Meeks "Notice the tunnel defect of the heel (Bottom, (eft) Submental flap This 
is useful in cheek or ear reconstructions Otoplasty via tube had been attempted (else 
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Fig I20K Clinical use of donor sites (Continued) (Lejt top) Tubed occipital island 
flap — useful in cheek and jaw reconstructions in men where beard must be provided 
Note deformity of lower jaw (Right) Direct transfer of abdominal flap to forearm — 
useful in most acute clinically clean deep or compound injuries of the hand or forearm 
(Lcjt, bottom) Delayed femoral flap — useful for deep repair of contralateral leg or 
ankle region Delayed flaps should be originally made approximately 309?) than 

defect indicates Hence tissue waste is much higher than without delay Contrast 
with Figure 113, right 

catheter, bright red blood will appear in dure of reopening all of the tube The tiny 
the syringe puncture of one peduncle creates no danger 

This allows for limited reopening of the to its circulation 
tube allocation and ligation of the bleeding When a hematoma is observed later it 
point It IS timesavmg and dispenses with must be immediately and carefully removed 
the disagreeable and traumatizing proce through a buttonhole in the flap or an open 

Fig 120J (Continued) 

where) resulting m inadequate reconstruction, as shown at right (Bottom, right) Results 
of total otoplasty based on the use of the submental flap shown at right Detailed 
modeling of the left ear is still needed 
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Fig 120L Clinical use of donor sites {Continued) Reversed femoral nap (peduncle 
above knee) — useful in most contralateral leg injuries This tjise of flap must be de 
layed at least once, usually twice, and must be carefully protected after implantation 
agamst weight of recipient leg on its peduncle and circulation It is never a flap or 
procedure of choice It has one minor advantage over conventional femora) flap — ^ihe 
donor site is more easily dressed (\ote arrow on donor site ) 


ing made by removal of one or (wo sutures 
Immediately upon its evacuation, a pres 
sure dressing up to 40 mm o( mercury must 
be applied If the hematoma recurs, it means 
re elevation of the flap or opening of the 
tube and ligation of the bleeding artery The 
prognosis of such a flap or tube »s poor 
The next most probable complication, 
particularly with tubes arises out of kinking 
or tugging on the peduncle (Fig 129) Such 
trauma is most telling m the first one hun 
dred hours of the tube Every effort during 


this period must be made to maintain ade 
quate splinting and protection of it 
Infections occasionally arise under flaps 
They never should occur in a tube Early 
infections may be treated by chemotherapy 
In the presence of frank pus drainage must 
be instituted In such in&laiices transfer or 
further surgery should not be contemplated 
for three or four months, even if the flap or 
tube survives Ultimately they are usually 
inadequate for planned repair, due to too 
much fibrosis m the subcutaneous tissue 
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B«lktlen of Cloaurts of Tuba and 
Coaor Slta 


fic 121A Closure of donor site for tubed pedicle (Bunnell 5 method) Although 
this cannot be employed routinely, uherever possible it obviates irritation of sub 
tubal closure of donor site 



Fio 121B Closure of donor site for tubed pedicle (Continued) (Top) Pick’s 
method Where Bunnell’s procedure for closure of donor site is not feasible, the above 
obviates to a large degree direct irritation of closure by o\erlymg tube It is more 
routinely applicable because extremity mcisions into bps of the donor area can be 
reversed It also permits of easier and more complete closure of tube peduncles (Bot 
tom) Gillies method for the closure of peduncle of tubed pedicle 
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Gangrene or necrosis of a flap may be the 
result of an extravagant length base ratio 
(L B R ), pressure upon or Uvisting of the 
pedicle or preoperative arteriosclerosis with 
postoperative thrombosis of the vessels 
Pressure or twisting of the pedicle should 
be relieved and heat applied to the flap for 
18 hours The practice of “pie crusting” or 
buttonholing of the flap is of little or no 


IS wrapped or sutured about it, with the 
raw side out, and the ensemble is inserted 
into the recipient site It must then be se 
cured into position as conditions permit 
As a working rule, the epidermic graft 
can be laid and splinted to its bed with pres 
sure dressings or basted to the edges of the 
wound Other things being right, it may be 
inspected on the fifth to the sixth post 



Fig 122 Free grafting of donor site for tubed pedicle Where 
donor site is of such width that direct closure i\ouId result m tension 
on wound edges, it is necessary to fre“ graft the delect under the 
tube as shown :Note easy relation of defect to femoral tube 


help in these cases It usually does more 
harm than good 

METHODS OF FIXATION OF 
GRAFTS 
Epidermic Graft 

The epidermic graft as a rule, needs no 
sutural fixation If properly spread over the 
recipient area and pressed down for a few 
seconds, it will stay long enough to allow 
for application of pressure dressings, which 
are sufficient to hold it in place unless the 
part is of uneven or complex shape In 
that case some provision for splinting the 
graft such as a mold of dental compound, 
humid cotton, preshaped acr>Uc or sponge 
rubber must be emplojed The material is 
shaped to the size of the defect, the graft 


operative day, at which time the graft 
should have taken” It is dried well and 
dressed dry for five more days It is then 
ready for exposure, but not for wear At 
night, for a period of two weeks applica 
tions of cocoa butter may be used This 
graft should take ’ in almost 100 per cent 
of cases and can even be placed into a con 
laminated or relatively infected field with 
fair chance of survival 

Split Graft 

The split graft alwajs should be sutured 
in place and adequately splinted by dress 
mgs In lining cavities or uneven defects, it 
must be applied over molds, rawside out, or 
molded into a defect by such reliable pack 
mg as humid cotton (Fig 130) 
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There is little question but what poor 
postoperative scars about graft edges are 
the result of poor apposition and suturing 
Much ado is nnde over the imperativeness 
of proper bone alignment in fractures yet 
little emphasis is placed on that same fun 
damental pnnc pie as it applies to the end 
results obtained in repair by grafting It 
has been my e-Nperience that meticulous 
apposition and splinting are even more im 
portant in soft tissue surgery than in bone 
surgery 

The <pljt g'raiJ after beon^ dressed at 
operation should not be disturbed for a 
minimum of seven days unless complica 
tions set in Like all free grafts it should 
have one or two puncture drainage wounds 
in the place most dependent when the 
patient lies m bed Pie crusting of grafts 
IS discouraged It leads to necrosis about 
the puncture wounds outgrowth of granu 
lation tissue and poor cosmetic results If 
the recipient bed is perfectly dry no clots 
are left under the graft dressings over the 
graft are snug from one to three inteib 
gently placed small puncture wounds de 
pending on the size of the graft are all 
that is necessary (Fig 131) 

The graft should be inspected on the 
seventh to the ninth day and should be 
dried and redressed in dry form for another 
ten days after which it can be eisposed as a 
rule It IS not wise to subject it to wear and 
tear until after an over all period of six 
weeks at least 

Full-Tuickness Graft 
The full thickness graft must be sutured 
as perfectly as is possible into its bed uuder 
slightly more tension than exists at its 
point of origin because for from 75 to 100 
hours It IS forced to live on only the plasma 
which can be gathered up by tJie mtercellu 
lar spaces from its new bed It is most im 
portant to have absolute and leveled layer 
to-h>er apposition of full thickness skin 
grafts with the skin of the recipient bed 
Every third suture includes deep tissues 



Fig 123 Methods of preventing tug 
guig or kink ng of tubes (Top) The 
recently imbedded pedicle of a cervical 
tube is protected against tuggmg or 
kmkmg by a strip of gauze glued m 
place with collod on and projected into 
forehead (See Fig 120B top) {Bot 
tom) The danger of tugging on a lube 
attached to the ear is great \ suture 
rutin tig from the ear lobe to the provi 
mal lube attacbnient is a smple and 
qu ck method of control 
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Fig 124 Picks peduncle traps (Lejt) The Y trap for small tubes provides a 
separate pedicle b for the wedge shaped scarred area under tube peduncle which 
has to be excised in transfer of the tube The substitution of this scar by Hap b makes 
the attached tube much more movable and yet less liable to kmkir^ {Right) The 
arrowhead trap for large tubes has additional advantages over the \ trap This type 
of trap is especially indicated where the recipient site is difficult to approach with the 
suture needle or where its skin is hard to perforate Not only is anchorage of the tube 
made easier but on transfer of other pedicle the lube is more easily rotated to the 
desired angle without fear of twisting Additionally alter transfer of peduncle raw area 
IS more easily approximated 


Splinting must be as nearly perfect as 
possible Dressings in the management of 
full thickness grafts are as absolutely im 
portant as anything which goes to make up 
the operation There is no standard dressing 
—only standard procedures in the dressing 
of full thickness grafts 

It has been m> practice to place one layer 
of fiberglas or xeroform gauze on the graft 
(Fig 132) This IS superimposed by a layer 
of 1 to 2 inches of humid cotton which is 
covered by a 2 or 3 inch layer of mechanics 
waste This is covered by gauze and then 


bandaged In dealing with uneven surfaces 
the important layer is the humid cotton In 
two or three days the cotton dries out and 
has a compact starchy feel It splints the 
graft into its bed as plaster of Pans will 
bind an extremity to the torso Wet cotton 
in contrast becomes too hard 
Considerable literature has appeared re 
cently in connection with the nlasma 
thrombin fixation of grafts This has been 
discussed in Chapter 13 Sutures and Su 
luring It is an interesting adjunct to but 
no substitute for the old fashioned time 
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consuming suture With experience comes 
the knowledge that all but the full thickness 
graft will adhere rather well to the recipient 
site m from 4 to 6 hours with a pressure 
dressing The epidermic and thin split graft 
will stick to a recipient site within seconds, 
especially if pressed down with a twist 
exerted by a cold pack Ultimately the 
suture still remains as the only reliable 
form of fixation 

INTERIM CARE OF FREE GRAFTS 
After a free graft is mobilized it is often 
necessary to lay it to one side while re 
preparing the recipient site m some detail 
The graft should never be thrown care 
lessly on the instrument table or into a 
bowl of saline In the first instance it will 
dry and shrink very quickly or may even 
be 'tccidentally discarded In the second in 



Fic 125 Showing initial step in the 
waltzing of a supraclavicular tube en 
route to the nose Note freedom of trans 
ferred pedicle corked ’ into “Y” trap 
under mandible 



Flo 126 Corking of arrowhead trap 
on forearm by abdominal tube Note 
eversion easy access to sutures and 
abundance of tissue surrounding pedi 
de The last is possible because no tissue 
excision is necessary to make room for 
lube Closure of recipient site is also 
much easier eventually because of con 
servation of recipient edges as compared 
with other more commonly employed 
traps 

stance (too commonly practiced by the 
occasional operator) the graft is emptied 
of Its plasma and tissue juices This de 
prives It of the reserve sustenance it carries 
mtbin Its sole source of food supply and 
medium of osmotic balance necessary to 
survival until it is able to get additional 
tissue juices from the recipient site — a mat 
ter of 4 to 6 hours 

Blood dots should be washed away before 
imbedding 

The best interim care consists of folding 
the graft upon itself, rawside m, and laying 
it into some gauze which is humid with 
saline It is then rested m a safe place near 
the operating table Better yet, if the donor 
site does not have to be dressed immedi 
ately, the graft can be laid back rawside 
down and covered temporarily with dry 
gauze The assistant can then hold it in 
place ami protect it against loss The physi- 
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Fig 127A Claoue technic of tube trapping Trap incision for receit mg closed pedi 
c\e decorticated of its epidermis before implantation and finally, imbedding of lube 
into recipient sue 
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Fig 128 Catbetenzmg of tube for 
bleeding {Top) Bleeding point located 
m this instance is indicated by point of 
small scissors Glass syringe contains 
saline {Bottom) Catheter left in tube 
pending closure of donor site Latter is 
dosed by shifting of abdominal flap un 
der tube according to method of Bun 
nell in this case quite exadurated be 
cause of coincident removal of deep scar 
from left hypochrondrmm 


ologically ideal resting place obviously is 
Its site of origin (Fig 43A) 

PtDICLES 



Basic Fixation The fixation of pedicles 
IS purely a matter of meticulous suturing 
^\^lere a pedicle is applied to a fiat or con 
vex surface it may be sufficient to do no 
more than skin to skm approximation But 
in large flaps with considerable subcuta 
neous tissue it is good practice to place fine 
catgut sutures into the fatty tissue at stra 
legic points of obvious tension to avoid 


subsequent retraction or shifting of the flap 
on its base 

\\ here flaps are placed on uneven or con 
cave surfaces it is usually necessary to em 
ploy subcutaneous sutures to hold the fatty 
tissue in the unequal depressions of the 
reapient site and thus avoid dead <;paces 
ceromas and spotty necrosis of the graft 
The presence of two or three fine plain cat 
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gul sutures under a thick flap aids rather 
than imperils its welfare 

Complementary Fixation In cases 



where a pedicle is brought to a recipient site 
<m a earner’ such as the arm or the leg, 
the mere approximation of the flap to the 
recipient site must be complimented by 
some form of fixation of the earner and 
the recipient This may be done by addi 
tional secondar> sutures, elastic bandage, 
adhesive, plaster of Pans, or orthopedic 
contrivance (Fig 133) This, as a matter 
of fact IS often adequate protection and dis 
penses with actual immobilization by plas 
ter splinting of the extremity to the torso 

The difference between complementary 
fixation and splinting resides m the fact 
that the former is a means of safeguarding 
the physical welfare of a graft in transit, 
whereas splinting is a method of mamte 
nance of anatomic relationship of displaced 
tissues 

Since plastic cases are, for the most part, 
ambulatory, it is best that all complimen 
tary fixation be as simple and as light as 
possible Hence, adhesive and elastic ban 
dagtng IS usually the method of choice If 
given adequate consideration in design and 
meticulously applied, it usually is as relia 
ble as the more cumbersome methods of 
plaster of Pans or orthopedic appliance 

Supplementary Fixation Late or sup 
plementary fixation of the graft in situ after 
final separation from the donor site, has 
been discussed in Chapter 19, ‘ Splints and 
Splinting This applies equally to free 
as well as pedicle grafts and is especially 
beneficial m the avoidance of wide, thick 
or otherwise obvious scars, as well as dis 


Fic 129 Some complications in pedi 
cle tubing {Top) Gangrene of lube due 
to tugging on waltzed peduncle, result 
mg m hematoma under imbedded end of 
tube {Bottom) Extensive extravasation 
of blood in abdominal penile and scrotal 
tissues due to hemorrhage from inferior 
epigastric artery The tube survived 
without further complications The ar 
tery was undoubtedly perforated after 
completion of tube and during insertion 
of mattress tension sutures riding cathe 
ters as shown The blind insertion of 
sutures after tube is completed is nsky 
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tortion of the recipient part through shrink 
age or puckering of the graft The practice 
of supplementary fixation or functional 
splinting for a period of four or five days 
is inadequate Jt should continue through 
the period of complete organization of the 
graft or suture line This may take five or 
SIX weeks In the case of constantly moving 
parts such as the eyelids it may even 
necessitate fixation for several months 

INDICATIONS FOR VARIOUS 
GRAFTS 

Free Grafts 

Free skin grafts of the less than full 
thickness variety may be said in general 
to be used almost solely for temporary re 
surfacing of parts or to make closed i\ounds 
out of open wounds 

It has been found particularly from the 
tremendous experience accumulated in 
World War 11 that the epidermic graft 
serves best m all but rare exceptions as a 
kind of temporary biologic dressing Its 
uses m genera] may be stated succinctly by 
saying that it is indicated in any condition 
where the external loss of tissue is of such 
magnitude that early permanent dressing of 
the wound is imperative to the saving of 
life avoidance of infection collateral fibro 
SIS and the conservation of a part It is 
functionally inadequate because minus tlie 
underlying derma it is inelastic does not 
wear shrinks discolors and adheres or 
freezes to structures it covers thus im 
peding their function 

Split Grafts 

Where the loss of tissue involves no more 
than the subcutaneous fatty lajer a split 
graft can be used with reason and satisfac 
tion It IS functionally adequate in only 
selected cases aud Us general use for any 
tissue loss IS not good sui^ical judgment 

The <jplil grafts are indicated where a 
permanent biologic covering is necessary as 
in third degree burns, following excision of 



Ftc 130 Free grafting of extensive 
deep wound of ankle via Waldron Esser 
technic The wax stent is pressed into 
the defect then cooled and removed 
retaining an exact impression of the 
wound The free graft is then basted 
about the stent rawside out and the 
ensemble is reinserted into the defect as 
shoHTi This IS then bandaged securely 
m place After from 7 to 8 days the 
basting sutures are cut the stent care 
fully removed the grafted defect irn 
gated and dried and the stent mold re 
placed for another week or more pend 
mg further plan of treatment 

ulcers or where surgical surface defects 
cannot be closed without tension 
The thick «plit graft is e'^pecially valu 
able in lining cavities such as the nares the 
mouth the vagina or the eye socket It is 
especially fitted for the resurfacing of full 
thickness losses of the dorsum of the hand 
or in losses of the scalp (Fig 134) Here its 
reconstruction value is unquestioned 

Full Thickness Grafts 
The full thickness skin graft is indicated 
where ultimate good function am] esthetic 
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Fig 131 (Top) Moth eaten appear 
ance of •'plit free graft the result of 
piecnisting which is sometimes used 
in the mistaken belief that all grafts 
must be drained {Bottom) Free-split 
grafted hands showing results obtain 
able without one perforation of grafts 
for draina'^e Such drainage js never 
necessarj if the recipient site i5 thoi 
oughly dry and if dressings are accurate 
Note bronzing of split grafts one of 
their mam but occasional drawbacks 


results ace imperative as in facial resur 
facing Uhere the loss involves more than 
the skm and subcutaneous tissue and pro 
vided that the remaining defect is not bare 
bone a full thickness graft is indicated and 
may be found to be permanently adequate 
(Fig 135) 

Finally when skm grafting is unavoid 
able a graft should be u^ed which recon 
stitutes as nearly as possible the loss in 
terms of anatomy 

The important thing to remember is that 
a full thickness skm graft is permissible 
only when the recipient bed is free of scar 
granulation tissue infection tendon fascia 
bare bone or foreign bodies The ideal bed 
for such a graft is a fresh surgically created 
wound (see Recipient Site ) 

Flaps Tubed and Pillowed Pedicles 

Grafts which originate as pedicles are al 
ways indicated where the tissue loss in 
voKes skm and subcutaneous fat where 
deep reconstruction of a part is germane to 
Its functional integrity or where construe 
lion of a part is necessary (Fig 136) As 
has been indicated heretofore tissue adja 
cent to a defect m the form of a French or 
double |>eduncle flap is the ideal form of 
repair Barring this recourse must be had 
to the importation or transportation of tis 
sue from distant parts of the body in the 
form of single-peduncle flaps or tubed pedi 
cles Much has been written pro and con as 
to the choice of one or the other It is not 
always a matter of choice but where pos 
sible the choice method is the tubed or the 
pillowed pedicle This has been discussed at 
length earlier in the chapter 

THE RECIPIENT SITE 
matter how well planned or condi 
tioned a graft may be if the recipient bed 
IS not adequately prepared the chances, of 
ultimate success are small The recipient 
site IS the soil the graft is the seed The 
quality of success depends upon the condi 
tion and the timbre of both 
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Categories of Recipient Beds 
Recipient beds may be divided into four 
categories acute wounds, granulating sur 
faces, healed wounds and surgical or virgin 
beds An ideal site for grafting has the fol- 
lowing criteria 

1 Bactenologically sterile 

2 Good arculation throughout 

3 No scar tissue, bare bone or tendon 

4 No granulation tissue 

5 No bleeding 

6 No foreign bodies or edema 

7 Must be stationary or subject to 
splinting 

8 Must be accessible 

9 Has good innervation 

10 Patient in good general condition 
The only ideal bed available with the 
above advantages is the surgically created 
bed or raw area such as a relairing incision 
areas left after mobilization of pedicle ffaps 
or decisions These are virgin beds Other 
things being equal, any type of graft has an 
excellent chance of complete survival m 
such a bed 

Next in order of desirability are sites 
healed by scar or scarred epithelium with 
out a history of infection When these are 
completely divorced of all scar tissue, they 
come close to being virgin soil for grafting 
Third in order are acute noninfected 
wounds caused by noncontaminated objects 
and containing no foreign bodies When ade- 
quately irrigated and dry, these can be 
grafted immediately with good chances of 
success Usually the only grafts indicated 
m these cases are the free grafts, prefer- 
ably the split skin grafts These are applied 
on the principle of conversion of open into 
closed wounds 

The granulating wound, even though 
clinically clean, is seldom bactenologically 
sterile It has only a pseudo blood supply 
and IS therefore suitable, as a rule, for 
coverage by only split or epidermic grafts 
Its desirability as a recipient site can be 
enhanced b> the removal of the granulation 
tissue (see ‘Preparation for Grafting”) 



Fig 132 Fiberglas as a proximal 
dressing {Top) Fiberglas gauze on 
donor site for thick split graft (16 day« 
postoperative) The central irregular 
light area is the donor site The dark 
periphery is the result of accumulation 
of red blood cells and serum collected 
from the donor area by capillarity {Bot- 
tom) Fiberglas gauze peeled from re epi 
tbialued donor area ( 16 days postopera- 
tive) Note dry, dean appearance of 
area, covered by flakes of fibrin as is 
the light area on the gauze All tissue 
juices from the wound have been ab- 
sorbed through mesh of fiberglas into 
overlying gauze dressings 

Preparation for Grafting 
^Vbate\er the wound, it always should be 
thoroughly irrigated with saline before 
grafting Virgin beds need no other prepara 
tion except hemostasis Acute traumatic 
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Fic 133 Complementary fixation A 
simple way of guaranteems safety of 
tubal attachment to \Trist nithout actual 
immobilization of the arm This permits 
a calculated amount of motion of shoul 
der elbow wrist and fingers 

wounds may base to be debrided and m 
spected (or foreign bodies If they are older 
than Six hours and contaminated they are 
tpso facto out of graftable category until 
one IS certain that no infection is present 
B> that time they usually fall into the cati- 
gory of granulating wounds Notwithstand 
mg if they are not loo extensive they may 
be excised and immediately free grafted 
Split grafts of from 0 012 to OOIj of an 
inch are the most suitable and reliable 
Granulating wounds are ready to receue 
grafts only when the granulation is at least 
climcally clean flat pmk nonexuberant 
and nonedematous (Fig 137) Where pos 
sible it IS adiantageous to remove the gran 
ulation tissue before grafting but it is not 
absolutely necessary if less than full 
thickness skin grafts are used In the latter 
case granulation tissue should be removed 
completely It may be a time-consuming 
procedure The usual objection to its re 
moval IS the profuse bleeding w^h may 
occur This can be markedly reduced if one 
takes the lime to allocate carefully the line 
of cleavage between it and the underlying 


trtfueand then dissect the former free with 
a dull knife m toto or in sheets The prac 
lice of scraping or curetting off granula 
tion tissue is not a good one Having re 
moved it the bed must be thoroughly dried 
and complete hemostasis must be insured 
No blood clots of any size must ever re 
mam (For more detailed preoperative 
preparation of granulating beds see Chap 
ter 20 for ideal granulating wounds see 
Plates 3 7 and 8 ) 

POSTOPERATIVE C\RE 
Fkee Grafts 

Once a free graft has been applied and 
adequately dre»«ed it should not be dis 



Fic 134 Avulsion of scalp (subtotal) 
related by thick «plit free graft (3 
months postoperative) Small area of 
superficial necrosis is due to a cigarette 
bum 
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turbed for the mimmal period necessary to 
Its “take,” or the establishment of circula- 
tory communion between it and its bed 
This vanes roughly m accordance with the 
thickness of the graft ilore specifically, it 
IS parallel with the micro anatomic rather 
geometric thickness of the graft A safe 
working rule is to allow IS hours for every 
1/1,000 in in thickness of the graft before 
removing the dressings In other words, a 
graft of 0 010 in requires a period of 150 
hours or about 6 5 days for the establish 
ment of safe circulatory communion with 
Its bed No matter how thick a free graft 
may be, it should need nothing in excess of 
250 hours for an adequate take Any graft 
over 0 020 m may be redressed after 250 
hours 

Thick grafts need subsequent snug dress 
mgs for a period of time quite parallel with 
the foregoing formula This avoids late blis 
termg, spot necrosis, spontaneous epilation, 
conservation of hair growth and go^ color 
It IS imperative for physiologic reasons 
Until a graft has attained adequate pbysi 
ologic organization, it is subject to all the 
exigencies of recently traumatized tissue, 
le, at least 5 or 6 weeks for thick grafts 

Condition of Graft and the Clinical 
Triad 

There are certain rather dependable dim 
cal signs, a sort of reversible tnad, which 
render quick information as to the condi 
tion of a graft, even before inspecting it 
These signs are pain odor temperature, or 
temperature odor pain The order of de 
velopment of the two sets of symptoms is 
determined by the primary cause of trouble 
in a graft The “P O T ” as contrasted with 
the “T OP” means that the graft is suffer- 
ing from primary necrosis, due to inade- 
quate circulation, resulting in pam, then 
odor, from the decomposition of the ne- 
crotic material and finally temperature due 
to absorption and/or infection 

In the “T OP” tnad the graft is suffer 
mg from necrosis due to infection which 




Fig 135 [Top) The ideal situation 
for a full thickness graft the raw fresh 
areas left after shiflmg of flaps In this 
instance a ‘ bridge flap has been shifted 
anterioriy over the tibia, leaving a Jat 
eral defect whose extremities could be 
closed by direct approximation without 
tension but the center had to be free 
grafted full thickness (Boltovi) ^Vhen 
ever feasible, flexor surfaces should be 
covered by full thickness grafts In this 
case bilateral “fiddleslnng ’ scars were 
excised, tissues relaxed and defects free 
grafted A ‘ Z ’ plasty was not feasible 
Left leg S weeks postoperative, right 
leg, S months postoperative Note soft 
ness and good timbre of grafts Function 
was excellent * 
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Fic 136A Synchronous application of two massive abdommal flaps one as a tubed 
island flap and the other as open flap {Left) Excision of healed bilateral gunshot 
wound of left elbow and donor site for sunultaneous repair by abdominal tissue Flaps 
are outlined on left abdomen Arrows indicate direction of reflection of tissues Flap 
with arrow pointing upward is intended for external aspect of elbow Curved dash 
lines indicate calculated amount of the flap necessary to cover defects V shaped 
dotted line is the distance to which the vetlical flap must be undermined to reach across 
antecubital space to lateral elbow defect Cross on abdomen m dime of body Inverted 
A shaped space at po nt of contact between flap extremities forms third flap to ablate 
part of donor site {Right) All flaps mobilized down to deep fascia with extremity 
vtt trial poitvan for flap approxunatiow Note wwdermmvng of inferMw V flap to be 
advanced into donor area Also note deep tissue derangement due to compound com 
minuted condition of elbow and proximal one third of forearm 


sets up the clinical picture by a rise in 
temperature {at first local and eventually 
general) instead of pain When 3 patients 
first complaint is pain on the third to the 
fifth day m the grafted area and particu 
larlv when he is inclined to point with a 
linger to the painful «pot under the dress 
mgs the probability js that there i» trouble 
with the graft due to necrosis resulting 
from disturbed or originally poor apposi 
tion and hence to inadequate circulation 
If on the other hand the patient has been 


developing a temperature usually after the 
«econd to the fourth day and this is 
paralleled or more often succeeded by pain 
the destruction of the graft is due to in 
fection The pain in the infected case is 
of a more gradual onset intermittent char 
acter and more severe whereas the pam of 
necro^sis is of a more immediate develop- 
ment rather continuous and aching m char 
acter 

Unless one of these triads is present one 
never should worry about the graft or allovr 



POSTOPERATIVE CARE 


273 



Fig 136B Synchronous application of two massive abdominal flaps (Continued) 
Flap destined for outer aspect of elbow is shown tubed to a point leaving island of tissue 
consistent with size of lateral defect Inverted V flap from side of abdomen has been 
advanced into donor site Raw surface under tubed flap has been free grafted from 
secondary donor site along umbilicus as shown Large flap intended for medial arm 


defect IS folded back on itself in direction of 

curiosity to precipitate adversity by peek 
ing under dressings 

Pedicles 

The postoperative care of pedicle cases 
must be divided into two phases particu 
larly during the stage of earner transfer 
they are the care of the patient and the 
care of the donor and recipient parts 
The patient who has a defect necessitat 
mg carrier transfer of tissue is usually 
one who has been ill for quite some time 


secondary (free graft) donor site 

if not actually bedridden for many weeks 
or months He is sometimes afflicted with 
certain concomitants of invalidism such 
as anemia hypoprotememia poor circula 
tion \asomotor disturbance and psycholog 
ical problems All these must be attended to 
lest the overdihgent care of the grafted part 
eventuate in neglect of the individual This 
may lead to delayed healing joint compli 
cations or a psychosomatic breakdown 
The particular care of the graft is com 
paratively simple Reduced to a common 
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Fig I36C S>nchroRous application of 
tno tnassne abdominal flaps (Con 
tinucd) (To;>) Both medial and tubed 
lateral flaps have been sutured into po«i 
tion Medial flap under elbon is so 
closely fitted it could not be shown m 
this photograph {Bottom) Results of 
grafting of medial defect Patient s back 
of left hand laid against sacral region 
to expose medial a«pect of elbow Free- 
grafted part of donor site partially show 
mg on chest Flap grafts can be re 
elevated later for bone graftuig of elbow 


denominator, it implies maintenance of 
onginal cplinting, avoidance of infection, 
aspetic management of the donor and re 
ctpient areas, infrequent dressings, treat 
ment of complications such as hematomas 
and abstinence from inquisitive interference 
with dressings (For additional mformation 
as to regular periodic inspections, «ee 
Chapter 14, ‘ Postoperative "Nfanagement ”) 

DEFERRED SRIX GRAFTS 

The notion of skin storage as a good 
source of material in emergencies has 
plagued investigators for a IsO years The 
idea vras again revived during Uorld War 
11, because of the large percentage of 
casualties due to loss of skin consequent 
upon extensive burns This was unavoid 
able in a war based on the u»e of highly in- 
flammable material A number of individual 
efforts were made to create so-called ‘ tis&ue 
banks” of one type or another 

Historical 

According to J P \\ebster, Baronio in 
1S04 successfully replaced mobilized full 
thickness skin grafts m sheep after an m 
terval of one hour According to J S Davis, 
Hodges in 1871 tried grafting of preserved 
dried skin \o mention is made of any sue 
cess Ljundgien succeeded in grafting pieces 
of skin kept m sterile ascitic fluid up to 
three months, it is claimed 

Wentscher, in 1903, was the first to trans 
plant successfully (?) skm autografts after 
14 days of refrigeration Brown and ilc 
Dowell, in 1943, record the foUovring 

In one case a successful full thickness graft 
of the neck had been stored in an ice box for 
48 hours, as far as is known, this was the first 
clinical instance of the use of the procedure 
One can conjecture all sorts of storage plans 
and tissue culture plans for grafts, to be used 
in war tune, but final success has not been 
attained • 

Jerome P \\ ebster is the most recent ex- 

• Broun j and McDowell F SVjii Grafting 
of Bums Plidadelphia Lippincott. 194S, p 169 



Fig 137 (Left) A suitable granulating wound Note flat clean granulating surface 
The large defect is the point of exit of a gunshot wound whose point of entry is seen 
m the subdeltoid region (Rtghl) Split graft resurfacing of pending reconstruction of 


arm (2 weeks postoperative) (See Fig 2 
method ) 

ponenl of the iLse of deferred skin grafts 
His first attempt at the transfer of a re 
frigerated graft was made in 1932 The graft 
was four days old when applied and ‘proved 
successful ” 

R^feigerated Skin 

Methods The skin, after being mobil 
ized, IS folded upon its raw surface Accord 
ing to \\ ebster’s method it is then wrapped 
in pliofilm and again in xerofonn or petrola 
turn gauze 


for flap reconstruction and geometries of 

I prefer to place the folded skm between 
two snugly fitting appropriate watch 
passes which are sealed with parafiin This 
IS then placed in a large sterile Petri dish 
which IS hermetically sealed with Scotch 
tape The dish is then placed in an ordinary 
refrigerator When the graft is needed, the 
dish IS removed bj the nurse, the Scotch 
tape IS peeled off, the cover is lifted, and the 
watdi glasses containing the graft are lifted 
out with sterile forceps The graft may then 
be applied in the conventional manner 
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Webster reports successful takes up to 
21 days o£ refrigeration This is probably 
the contemporary record Brown and Me 
Douell’s graft uas stored for only 48 hours 
My own experiences do not reach beyond 
the sixth day In none of these ha\e I bad 
complete anatomicophysiologic success 
Indications 

1 Extensively burnt children, usually 
poor risks 

2 Poor surgical risks in general 

3 Extensively burnt adults m whom mo 
biUzation followed by immediate grafting 
IS impossible 

4 In patients with multiple burns where 
more skin is mobilized than is needed for 
any one burn 

5 Patients with extensive abdominal 
hernias, where an otherwise prolonged and 
complicated procedure is thus divided into 
two less taxing stages 

6 Homograft banks ’ for anticipated 
emergencies as in war 

7 Experimental purposes 

TATTOOING OF GRAFTS 
One of the pre eminent features some* 
times listed as a drawback in free grafting 
IS that the grafts fail to attain the color of 
the recipient skin This failure of adequate 
pigmentation may result in an area which 
IS either too light or too dark, as com 
pared with the skin surrounding the recon 
struclion The grafted area may remain 
permanently obvious 

Therefore about 1933 Vilray P Blair 
conceived the idea of color tattooing of 
grafts to match them to their environment 
This notion was taken up by one of his 
assistants, Gertrude Hance, and was de 
veloped into an interesting technical ad 
junct to plastic surgery 

Basically the idea is not entirely new, 
since tattooing of the skm dates back ap- 
proximately 2 000 or 3,000 years B C Not- 
withstanding the reasons for tattooing at 
that time were different from those sug- 
gested by Blair 


Tattooing is the act of insinuating 
mineral pigment into the skin by pricking 
the skm and depositing the pigment with 
needles The needle may be electrical or 
manual Ideally, the pigments must be es- 
sentially nonimtating, stable to the effects 
of metabolic processes, nonpoisonous and 
relatively unchangeable by time and light 
Some of the pigments most frequently em 
ployed for tattooing of grafts are barium 
sulfate, manganese, carbon, alizarin and 
other of the earthy metallic oxides 

Techmc (Hance) 

The area to be tattooed should be pre- 
pared aseptically as for any other operation 
All instruments employed should be steril- 
ized, and the materials used for pigmenla 
tton should be autoclaved Analgesia or 
anesthesia of some type is advisable 

\fter thorough mixing of the necessary 
baste pigments to a creamy state with 
saline, it is spread partially over the area to 
be tattooed It is good practice when mak 
ing up the mixture to have tt a shade lighter 
than the surrounding skm, because if the 
end result is not concentrated enough the 
graft can always be retattooed If the tattoo 
ing turns out too dark, it is impossible later 
to bleach it 

\oy simple tattooing needle or any one of 
the electrical contrivances on the market 
may be used for the deposition of the pig- 
ment into the graft This is usually done to 
a depth of at least half the thickness of the 
skm 

Following the tattooing the skm usually 
appears a kind of deathly color and it 
eventually shows signs of inflammation last- 
ing for ten days or more Then a period of 
epilation or peeling of the skin occurs, dur 
ing which time it is well to apply some type 
of bland ointment 

It is very diflicuU to get a proper and 
even color match with the first attempt It 
IS therefore often necessary to retattoo 
areas, either to darken the graft or to 
obliterate small patches which may have 
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been missed during the first treatment 
The tattooing of skin grafts or flaps 
should not be done prior to the lapse of 
about a year postoperatively The immedi 
ate benefits of tattooing are obvious What 
the ultimate results and the possible conse 
quences may be only time and experience 
im 11 tell The dangers seem to be remote 
but neoplasia has been kno\vn to occur in 
tattoos 

Without question this is a welcome tech 
meal addition to skin grafting particularly 
as concerns the mimicking of such parts as 
the vermilion borders of the lips It is im 
possible at times to secure enough normal 
\ermihon for a newly constructed lip with 
out which the latter remains an obvious 
esthetic defect 
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Grafts Other Than Skin 


arucosAL grafts 

Types 

Mucosal grafts ate of two types the 
free and the pedicle grafts The former are 
rarely used and have, as a matter of fact, 
only two specific indications, the reconstitu 
tion of the vermilion lining of the bps and 
coverage of the glans perns (see Chap 31) 
The pedicle graft in the form of a flap is 
frequently employed in situ in reconstruc- 
tions withm the oral cavity, the naso 
pharynis and occasionally within the nose, 
the urinary bladder or the rectum There is 
so little mucosa available for free trans 
plantation that in other sites than the ver 
mihon of the Up split skm grafts constitute 
an adequate and acceptable sub:)titute 

Indications fob Use 
As stated heretofore, the only imperative 
indication for mucous membrane grafts is 
the vermilion border of the bps When this 
IS not possible, which is rare, it is far better 
to tattoo the new bp than to use a skin 
graft which never assumes the appearance 
and the qualities of mucous membrane 
This is true of skin grafts when used intra 
orally 

Methods of hloBiLizATioN 
When a free graft of mucous membrane 
becomes imperative, the mucosa is mobil 
ized in the same manner as a full thickness 
skm graft (Fig U8) Split grafts of 
mucous membrane are inadequate because, 
m due course of time, they have a tendency 
to lose the qualities peculiar to the tissue 
Pedicle grafts of mucosa are comparable to 


small pedicles of full-thickness skin Be 
cause they are used within the confines of 
the oral cavity they must be designed very 
accurately so as not to lead to derangement 
of the lining of the mouth 
The mucosa is far more elastic than skin 
and because of this quality there is an 
abundance of the tissue present m the oral 
cavity for the average reconstruction neces 
sary A proper working knowledge of intra- 
oral reconstruction via pedicled flaps of 
mucosa results m many very gratifying pro 
cedures These are comparatively simple 
operations whereas if sLin grafts are em 
ployed, the operations become much more 
involved and usually imply complex mtra 
oral splints 

Methods op Fixation 
These are of the same order as those 
which apply to skin grafts and skin 
pedicles 

F\T GRAFTS 
Types 

Fat grafts may be divided into three 
types free grafts, pedicle grafts and tubal 
grafts (Fig 242B) 

Methods of Mobiiization 
The usual practice in mobilizing a fat 
graft IS to make a random incision through 
the skin until the subcutaneous tissue is 
reached, when the desired amount of fat is 
excised with more or less abandon as to size 
and shape The piece of fat is then cut up 
to serve the physical requirements of the 
case This results m a piece of tissue whose 
edges consist of ruptured fatty lobules Such 
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Fig 138 Mobilization ol mucous 
membrane of lower lip as a free graft 
WTien this method is employed, as near 
the full thickness of the lining should 
be taken as possible Free-hand dissec 
tion may be used and in some lips is 
easier 

free fat is irritating to other tissues This 
IS one of the basic reasons for the notorious 
failure of fat grafts 

The usual experience with a fat graft 
is that after its imbedding at least one thud 
of It will necrose or liquefy It is then ab 
sorbed or extruded 

It has been my practice in mobilizing a 
free or pedicle fat graft to incise the skin 
carefully so as not to damage the superficial 
layer of the superficial fascia found im 
mediately under the derma When that has 
been reached the skin is as carefully un 
dermined until distinct lobes of fat can be 
identified Since the fascial investments of 
the fatty lobes carry the blood supply, it 
seems logical practice borne out by certain 
clinical experiences, to dissect out lobes of 
fat rather than blocks of fat This is a pro 
ceduce both difficult and painstaking Inso 
far as the success of grafts depends upon 
early establishment of communion between 
the blood vessel walls found m the graft and 
those of the recipient bed, the less injury 
the blood vessel walls of the graft sustain 
during the mobilization of the graft the 


better is the chance for survival In other 
words, the physiologic method of fatty 
transplantation should be based upon the 
transfer of entire fat lobes rather than oily 
and seeping blocks of fatly tissue 
When a block of subcutaneous tissue is 
transplanted with extruded raw fat around 
Its periphery, the latter acts as a biologic 
foreign body separating the invested fat 
graft from its bed This accumulation of 
foreign material embarrasses the early com 
munion between the blood vessels of the m 
vestments of the fatty graft and the bed 
Such a fat graft differs little from a macer 
ated muscle or traumatized skin graft 
The same applies to the mobilization of 
pedicle flaps of subcutaneous tissue The 
delicate line of cleavage between lobes must 
be identified and followed as far as possible 
in designing a flap so that when the flap is 
completely mobilized it resembles m shape, 
external appearance and color a young 
fibrolipoma rather than a piece of raw yel 
low fat This type of flap, when rotated, 
advanced or lranspo^ed, will maintain its 
integrity far better than one which has been 
cut phlegmatically The amount of lique* 
fiction, necrosis or absorption of this type 
of fat graft will be found to be much less 
than that experienced m the conventional 
type of mobilization (Fig 139) The ideal 
free fat graft consists of one lobe of fatty 
tissue with unbroken fascial investment 
The best pedicle fat graft is one possessing, 
where possible, an artery of supply and so 
mobilized that all the peripheral lobes are 
fully invested by fascial covering and are 
individually exposed to the blood supply of 
the recipient site In other words, where 
there is no central blood supply to the in 
tenor of the pedicle, the pedicle should con 
sisL of one layer of fatty lobes, otherwise 
those m the interior of the pedicle will un 
dcrgo liquefaction necrosis not unlike that 
of the center of a thick tendon graft and 
will lead to complete loss of the graft 
In any case, the principle involved is to 
transfer fat in terms of anatomic units and 
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therefore physiologically adequate tissue 
The occasionally suggested proposition of 
' injecting” macerated or liquefied ’ fat for 
shallow depressions is contrary to principle 
Wakeley has recently suggested the injec 
tion of sterile liquid fat via the hypodermic 
needle The end results of such practice are 
not available but it is safe to say that since 
it IS basically unphysiologic the method is 
destined to failure Liquefied fat, in the 
same manner as traumatized fat, is irritat 
mg immediately acts as a biologic foreign 
body and leads to fibrosis 
Where the meticulous mobilization of 
fat grafts is not feasible as described it is 
still possible to carry out the principle by 
carefully debndmg the random block of fat 
of Its outer ruptured lobes This is done 
gently until a unit of fascia enclosed fat, 
faintly pinkish m color, results If any tags 
of free fat are allotved upon the graft they 
will, as stated, liquefy and act as foreign 
material inimical to early contact of the 
fascial investments with the bed 
A third method of mobilizing fat grafts 
has been employed by the author with 
gratifying results, and consists of what may 
be called the tubed fat graft Advantage is 
taken of the transportability of subcutane 
ous tissue within the conventional tubed 
pedicle When the tube is brought into the 
vicinity of the defect, its outer two thirds 
or more of siin tfnekness is dissected off 
(‘ peeled”) freehand , the tube is then 
opened in the usual manner and the fat 
with a thm covering of derma is tunnelled 
into the defect, fattyside out, and left at 
tached on one of its peduncles (Fig 242B) 
After the lapse of 10 or 12 days, the pedun 
cle or peduncles, as the case may be, and 
which are still external to the defect, are 
severed, ‘ peeled ’ and buried in order to 
augment the repair 

Indications for Use 
Fat grafts, either m their free, pedicJed or 
tubed form, are conventionally used for fill 
mg in depressions, padding of joints in place 



Fio 139 Pedicles of fat m the abla 
tion of deep tissue voids Note smooth, 
fascia invested pedicles Large fat flap 
mobilized from posteromedial region of 
leg Its distal extremity is destined for 
deep excavation m tibia indicated by 
hemostat 

of bursa loss due to trauma coverage of 
tendons, nerves or bones to prevent ad 
hesions and the filling in of dead space as 
an interim procedure m soft tissue revision 
pending the ingrafting of bone or cartilage 
(Fig 139) 

Methods of Fixation 
Tree grafts of fat are usually insinuated 
into a geometrically prepared subcutaneous 
bed after primary revision of the covering 
tissue has been accomplished Hence, the 
fixation of such grafts is accompfisfiecf 
primarily by the design of the pocket into 
which the graft is placed To avoid retrac 
tion, shrinkage, curling or displacement of 
such grafts, it is wise that they be anchored 
into position by so called guiding or lead 
sutures (Fig 140) Two sutures are insinu- 
ated into the opposite poles of a fat graft, 
one of which is used to lead the graft into 
the prepared bed and the other to guide and 
secure Jt to the proximal and internal por- 
tion of the bed 

Pedicle flaps of fat should be fixed to a 
nunimal extent in their beds with the finest, 
plain catgut This is particularly indicated 
where flaps of subcutaneous tissue are used 
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Fig 140 Technic of unplanting of 
free fat graft Buttonhole incision is 
made to one side of the depression, the 
skin os er depression IS undermined lead 
needles on the graft are insinuated and 
brought out alongside of the nose These 
are pulled through thus placing fat 
graft into the depression The suture is 
tied outside of skm as shonn m the inset 
Follow up needles anchor graft under 
buttonhole incision and the latter is 
closed as shoim m the inset 

to Ail in deep depressions following excision 
of extensile wounds If this is not done the 
flap has a tendency to twist, roll or retract 
out of the depths of the wound and so fail 
to subserve its primary function of oblilera 
tion of dead space 

The fisauoa of the tubal fat graft vs ac. 
compUshed in one of two ways If the acces- 
sibility to the bed is suflicient, subcutaneous 
plain catgut anchorage may be possible 
Ordinarily the fat being tunnelled into the 
defect must be kept in Us spread out posi 
tion by picking up Us edges in strategic 
«;pots with transcutaneous sutures of dermal 
or hor<;ehair These may be removed in from 
five to seven days 

FASCIAL GRAFTS 
Tvpes 

Fascial grafts are usually ribbons of tis 
sue obtained from the femoral or the rectus 
fascia and may be either free or pedided 


Methods of Mobilization 
When fascia lata is used, the graft may 
be obtained by making an incision down to 
the fascia to a length consistent with the 
strip to be excised Or a buttonhole incision 
may be made through which a fasciatome is 
inserted After raising a small, short pedicle 
of fascia, the latter is inserted or attached 
into the fasciatome and then by forcing the 
instrument upvrard toward the trochanter 
any desired length of strip may be removed 
If more than one is necessary several strips 
may be removed 

Although the fasciotome method has the 
advantage of avoiding a long skin incision 
it has certain disadvantages It may result 
in a hematoma This may be due to an 
injury to the vessels of the deep layer of 
the subcutaneous tissue or at times to the 
femoral musculature Another disadvantage 
lies in the fact that following removal of 
fascia by an instrument there is no way in 
which to suture the resultant surgical de 
feet Herniation of the muscles of the thigh 
may result, leading to adhesion to the derma 
with consequent pain and dysfunction In 
this connection small defects m the fascia 
lata usually cause more trouble than large 
ones Consequently, if such a complication 
arises, unless the defect in the fascia can 
be easily repaired, it is far better to enlarge 
It, thus avoiding constriction of a small 
part of the muscle 

Indications for Use 
Fascial grafts may be employed to fill 
in small depressions, as free grafts for 
ablating comparatively small defects in 
other fascias, to repair extensive hernial 
defects , as sutures , as slings for paraly zed 
muscles (viz , fascial paralysis) , as a means 
of supporting muscle herniations, in the 
effacement of retrotarsal atrophy and for 
internal defects 

Methods op Fixation 
The method of fixation of a fascial graft 
IS somewhat dependent upon the nature of 
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the tissue to which the fascia is opposed If 
fascia IS to be sutured to fascia, either silk, 
fascia itself or chromic catgut may be used 
If It IS to be sutured to muscle it is belter 
to use cotton Where fascia is to be opposed 
to bone it is best to drill a tunnel through 
the latter, adequate for the passage of one 
end of the fascial strip The strip is then 
folded back on itself, and the end is sutured 
to the mam ribbon with cotton or sUk 

POSTOPEHATIVE CarE 

Where fascia is used as a free graft, or as 
a sling, and particularly where it is sutured 
to other tissues than to itself, it is to be re 
membered that fascia is slow in making 
permanent and reliable communion with 
other tissues It is, therefore advisable to 
splint the part for a period of at least 16 
days Secondly in some patients fascia may 
and does produce considerable local foreign 
body reaction with infiltration Hence, it is 
advisable for the first three or four post* 
operative days to keep pressure dressings 
over the area to avoid excessive lymph in 
filtration, swelling and possible disruption 
of the repair 

Norman L Cutler in a report on the post* 
mortem microscopic examination of fascia 
grafts — used in a patient three and one half 
months prior to death resulting from an 
automobile accident — for the effacement of 
retrotarssl atrophy, states 

Sections through the fascia lata implant in 



Fig I4I Picks fascia guide The 
ribbon of tissue (fascia or derma) is 
threaded through the first (distal) slit 
and then through the second The end 
IS then tied by a suture to the groove 
just proximal to the slits In actual prac- 
tice, the tying is seldom necessary Due 
to flatness of the instrument, there is 
little chance for the fascia to twist or 
‘string’ unless the instrument is de- 
liberately rotated Length of instrument 
IS 10 inches 



Fic 142 Jlethod of threading of Pick s 
fascia guide 


the upper left eyelid show viable fascia There 
IS no necrosis There are however, foci of 
granulomatous inflammation, characterized by 
exudation of lymphocytes proliferation of his 
tjocytes, and numerous foreign body type 
giant cells There is also deposition of crystal 
Ime pigment presumably hematogenous in 
origin The fasca gives evidence of a foreign 
body reaction • 

The stringy’ cutaneous evidences of 
fascial implants, particularly m the face 
are usually due to the fact that during the 
insertion of the fascial slings the latter have 
been twisted and not placed in the fiat 
nbbonlike form in which they were mobi 
lized This should always be guarded against 
in order to avoid such esthetic defacement 
and can, to a great degree, be avoided by 
care and the use of proper instruments 
(Figs 141 and 142) 

MYO GRAFTS 
Types 

The nature of the muscle fiber mitigates 
against the use of it as a free graft Strictly 
speaking, muscle can be used only as a 
pedicle flap, and then to a limited degree 
On the other hand, it can be transplant^ in 
toto (pedicled from its origin) with greater 
Safety than in part as a pedicle 

Prudente of Brazil describes a method 
of so called “Free Muscle Transplantation 
in the Restoration of Lips and Cheeks ”f 

* Culler, Nortnin L Am J Ophtb 29 176 179, 
1946 

tPnidenie A J Internal CoU. Surgeons 7 312, 

1944 
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The method consists essentially of uhat m 
the present text is referred to as ' tubal 
transfer” in its reference to the transporta- 
tion of large masses of fat (see abo\e, ‘ Fat 
Grafts ) In accordance ^\ith common 
usage Prudete s method is not a purely 
free form of transplantation Furthermore, 
he admits that after the muscle Strip of the 
sternocleido muscle is isolated rvithin a cer- 
vical tube it IS transformed into fibrous tis- 
sue and that on implantation it recovers 
Its normal histologic structure This has not 
been the experience of others nor, further- 
more IS It entirely consistent mth bio 
phjsiologic facts In other words, muscle 
fibrosis IS an irreversible phenomena 

I^DICATIONS FOR ItS USE 
The uses of muscle fiaps in plastic sur- 
gery are comparatively limited Temporalis 
muscle flaps or slips may be used to dis 
guise malar flattening, or they may be 
turned down and attached to the facial 
musculature to overcome paral>sis of tbe 
orbicularis oculi muscle Slips of the masse 
ter muscle have been emplo>ed by rotating 
them anteriorly m the cure of facial paraly- 
sis (see Fig 332) The transplantation of 
entire muscles per se (muscle subititiiUon) 
may be included under this heading For 
such procedures the student is referred to 
texts on orthopedic or extremity surgery 
(see ‘ Facial Paraljsis”) 

Methods of 'Mobilization 
\\ hen muscle tissue is used in the form of 
a pedicle graft it must be mobilized m line 
\\ ith the polarity of the muscle fibers Addi 
tiona\l> one must be completely coirversanl 
with the innervation of the muscle so that 
the nerve supply is not injured, thereby de 
stroying the integrity of the graft A para- 
lyzed muscle flap is of no value All mobi- 
lizations of muscle flaps should be done 
with a view of avoiding, if at all possible, as 
much muscle bleeding as is consistent with 
the situation, for muscle bleeding is fre 
quenlly one of the most difficult things to 


control All free ends of muscle flaps must 
be handled with the greatest care, and only 
instruments of positively atraumatic design 
should be used Next to the uselessness of a 
paralyzed muscle flap is the one which has 
been so traumatized that it turns into 
fibrous tissue 

Methods of Fixation 

The fixation of a muscle flap to its re- 
cipient site should be done with exceeding 
care and with meticulous apposition The 
least irritating of suture material should be 
used and that only sparingly The materials 
most often used are plain catgut or cotton 
It IS important in the fixation of a muscle 
flap that n be put into position neither too 
tense nor too relaxed In tbe first case the 
sutures usually pull out of the muscle, and 
the object of the operation is defeated In 
the second ca^e the muscle will shrink, 
atrophy or fibrose to a point where it is 
unable to perform its predesigned function 

POSTOPERAlrVT CaRE 

Wherever a muscle or muscle flap has 
been used with the view of re establishing 
function, the part must be splinted out of 
action until one is absolutely certain that a 
take” bos been established Muscle flaps 
take’ comparatively early Before any 
action of the part is permitted one must be 
on guard against hematoma formation, the 
price of which is fibrosis After a period of 
ten days it is fairly safe to assume that a 
‘ take” has occurred Between tbe tenth and 
the nineteenth days it is well to abstain 
from active motion Passive movements are 
advisable 

TENDON GRAFTS 
Tvpes 

Tendons may be transplanted either as 
free grafts or as pedicle grafts Almost any 
tendon reachable by the scalpel is ame- 
nable to use as a graft Only the finest of 
tendons, such as tho^ found m the distal 
portions of the fingers or the toes, do not 
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Fig 143 The shaping of nb cartilage 
as support of the nasal dorsum {Top, 
lejt) Showing groove in underside of 
cartilage so it can be “saddled” over 
nasal septum and remains of bony frame 
work {Top, center) Showing shaping 
of dorsal aspect of cartilage graft Note 
Qutlme mimicry of normal hump {Top, 
right) Inserting carved cartilage onto 
nasal dorsum via incision m vestibule 
k trial run to determine its adei^uacy as 
to length breadth, height and shape, as 
well as Its ability to ‘saddle” nasal 
dorsum securely {Bottom) External 
trial run of combined dorsal and colu- 
mellar grafts, after their junction by 
fitted swallow tail joint To insert this 
kind of graft, the purpose of which is 
total nasal support, an incision is 
needed running up one entire nasal side 
of the columella with extension unto 
the dorsum sufficient to permit pushing 
of long bar of cartilage to the glabella 
It IS then anchored to nasal spine with 
wire or chromic gut 

lend themselves, by virtue of their size, to 
easy transplantation The surgical trauma 
of repair apropo^ the size of the tendon is 
too great for the tendon to survive, par 
ticularly in a functional way It usually 
turns into fibrous tissue It is mechanically 
the height of difficulty to suture such fine 
tendons into recipient sites without causing 
too much trauma 

Indications for Their Use 
Tendon tissue never should be used for 
any other purpose except to supplant an- 
other tendon (or muscle) which has been 
lost, and only if the tendon’s function is far 
more necessary as a graft to the welfare of 
the part than the need for the tendon to (he 



normal location The outstanding indication 
for tendon grafts is loss of function in the 
hand due to destruction of its tendons At 
times tendons are also employed as grafts 
where portions of muscle have been lost, to 
bridge the gap between the remaining mus- 
de tendon and the musde proper They 
have been used as substitute material for 
entire muscles 

In general the entire problem of tendon 
grafting may be summarized by saying that 
following a major injury to a tendon, it is 
as a rule, impossible to do an end to end 
suture Hence, a graft must be inserted Or 
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to put It another way, even after clean 
transection of a tendon, it is usually impos 
sible to do a primary end to end sutiu’c 
after the lapse of from six weeks to two 
months This is due to retraction and fibro 
SIS of the tendon stumps, so that after exa- 
sion of the fibrosed ends the defect is too 
large to permit end to end anastomosis, and 
a graft is necessary 

Tendon grafts of the smallest caliber 
consistent with their purpose should be 
selected One of the major reasons for the 
failure of tendon grafts aside from infec- 
tion and surgical trauma, is the slowness 
with which the center of the graft receives 
nourishment in its transplanted position 
Very often the ends of the tendon will 
take ’ only for the graft as a whole to fail 
sooner or later because of central necrosis 
Where strength is an important factor, it is 
better to use two narrow or thin tendons 
parallel with each other than one graft so 
thick that Its chances of final survival are 
small 

■Methods oe Mobiuiation 
Usually only the superficial tendons of 
the forearm, the hand, the leg and the foot 
are made available for free grafts An in 
cision IS made parallel with the course of 
the tendon preferably along Langers lines 
of tension down to but never into the 
tendon This is best done with the help of 
suction or constant irrigation of the wound 
with saline (Koch) so that the tendon may 
be identified readily Before attacking the 
tendon proper, it is necessary that com 
plete hemostasis be established Once the 
tendon has been identified and hemostasis 
IS complete, it is gently lifted out of its bed 
with a pair of Mayo scissors, or a blunt 
hook If the entire circumference of the ten- 
don IS to be u^ed, a clean incision across it 
should be made with the finest scalpel or 
preferably a portion of a razor blade The 
proximal and distal stumps of the remains 
of the tendon are tacked into position for 
future identification if more of the game 


tendon is to be used The portion removed 
as a graft should be handled with utmost 
gentleness so that its covering is not trau 
matized 

The bed into which a tendon graft is to 
be placed must be absolutely dry, and 
there must be no fibrous tissue present 
Probably the most ideal bed for a tendon 
IS one which consists of normal fatty tissue, 
but tendons may be implanted m the vicm 
ity of any tissue including bone, just so the 
bone periosteum remains whole and the 
tendon covering is not injured 

Methods of Fixation 

The basic principles which govern ade 
quate methods of fixation of tendon grafts 
are the following (1) The graft must be 
somewhat longer than seems necessary be 
cause of the unavoidable amount of post 
operative shrinkage which is common to all 
grafts (2) The tendon must be under cer- 
tain tension <3) It must be joined to the 
proximal and the distal fragments of the 
damaged tendon by sutures as few, as non 
irritating and as dependable as possible 
Whatever the material used, it must be the 
finest It never should be placed m such a 
way as to strangle or twist either the graft 
or the tendon ends Finally, one never must 
place the sutures and the tendon ends in 
such fashion that the knots fall between the 
graft and the fractured ends of the tendon 
(Fig 143) For more detailed discussion of 
tendon repair see Chapter 28, ‘Lower Ex 
tremilies ” 

Fate of Tendon Grafts 

A tendon graft receives its nourishment 
in the beginning only from the surrounding 
tissue juices and lymph until capillaries 
permeate its substance Hence, the wrap 
ping of sutured tendon tissue m imperme- 
able membranes or metal foil remains a 
questionable procedure In the meantime 
1 certain amount of necrosis occurs within 
the center of the tendon Nonetheless, with 
the establishment of definite vascular com- 



NERVE GRAFTS 


289 


raunion with Us surroundings the interior 
of the tendon graft begins to be replaced by 
viable cells and tendon substance, unless it 
IS too thick In due course of time (usually 
no longer than a period of about six weeks) 
the tendon graft begins to resemble a nor 
mal tendon in appearance, strength and in 
tegnty to a point where it is sometimes 
difficult to differentiate between it and the 
normal tissue 

Obviously it IS folly to transplant ten 
dons of such diameter that vascularization 
of the center does not take place before 
complete necrosis If the central necrosis 
has gone to the point of liquefaction the 
entire tendon will slough and so never have 
the opportunity to regenerate 

Ordinarily according to Mason for the 
first four to five days the communion be 
tween graft and recipient tendon is purely 
mechanical — only the sutures maintain the 
strength of the union From five to ten days 
later this union is augmented by a certain 
amount of cellular adhesion But the latter 
IS attended and more than paralleled by a 
degree of central necrosis It is for this tea 
son that the most vulnerable period in 
tendon grafting is the tenth to the four 
teenth or even the nineteenth day During 
this period active movements must be 
guarded passive motion on the other hand 
should be encouraged 

NERVE GRAFTS 

In the field of tissue transplantation 
probably no greater differences of opinion 
discrepancies in reports of clinical as well 
as research material and interpretation of 
results exist than m the field of nerve graft 
mg The most that can be said at the pres 
ent time, m spile of the vast experience 
with nerve surgery m W orld War II, is that 
primary, early, end to end, accurate, metre 
ulous anastomosis of nerve ends is by far 
the best method m the repair of injured 
nerves Secondly, a fresh autograft in cer 
tarn instances has a fair chance of success 
and for all practical purposes the homo 


graft thus far has proven to be inadmissible 
and a ojmplete failure 

Types of Grafts 

As with other forms of grafts the nerve 
graft ran be divided into the free type and 
what might be likened to or called the pedi 
cle type of graft The former is the usual 
type of graR consisting of a part of a 
spare cutaneous nerve The latter type is 
exemplified by the transfer for instance of 
the hypoglossal nerve m facial paralysis 

Sources of Nerve Grafts 
The many and easily available nerves in 
the body would at first seem to make the 
source of supply for grafts an ample one 
But when one considers the mdispensability 
of nerves to good function the sources are 
reduced to few Other important factors de 
termme the feasibility of a donor site such 
as ease of surgical approach length of nerve 
available its diameter possibility of trophic 
ulceration anesthesia postoperative dys 
function, pain etc 

Hence the most commonly employed 
nerves as graft material are the sural 
saphenous superior peroneal posterior 
femoral cutaneous lateral femoral cutane 
ous, medial and lateral antibrachial cu 
taneous Others may be approached in case 
of unavoidable necessity but the functional 
price is much higher than with the afore 
mentioned nerves 

Indications foe Grafting 
The only reasonable indication for nerve 
grafting is where there is actual loss of 
nerve substance to a degree precluding end 
to end anastomosis Even so, based upon 
what experience we have it is wise to wait 
at least from six months to a year before 
making the decision to free graft a nerve 
defect This rests on the basis that, first of 
all, the conditions necessary for the success 
of a nerve graft demand such ideal environ 
ment that it is rarely found in traumatic 
cases, and secondly, becau'^e under the con 
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ditions ^hich usually prevail the percent 
age of successes of nerve grafting are still 
too small to make the venture possible with 
abandon W here there is a record of actual 
loss of part of an important nerve trunk 
or where the postoperative story is to the 
effect that the patient is constantly suffer 
mg from irritation to the nerve ends or 
definite evidence of atrophy and functional 
regression one is justified m considering 
nerve grafting 

AIethods op Mobilization 
The manner of acquisition of a nerve 
graft is comparatively simple Emphasis is 
laid upon the necessity for mobilizing the 


graft with the sharpest possible instrument 
available such as a very fine razor blade 
At the time of mobilization, one should 
identify immediately the polarity as well as 
the circumferential position of the nerve so 
that when the graft is transferred the sub 
stance of it is not twisted or rotated clock 
wise or anticlockwise In other words the 
fiber ends of the graft must be vis a vis the 
fiber ends of the recipient nerve stumps 
(Fig 9S) 

AIeihods of Fixation 
In the implantation of a free nerve graft 
certain basic fundamentals must be ob 
served First of all the ends of the severed 
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nerve must be removed to a point where 
one IS absolutely certain that the remaining 
stump IS viable This applies particularly to 
the proximal fragment of the nerve Sec 
ondly, one must be absolutely sure that the 
bed into which the nerve graft is placed is 
devoid of all fibrous tissue and foreign ma 
terial and is as vascular as possible Thirdly, 
the placement of the nerve graft, as indi 
Gated heretofore, must be as nearly consist 
ent with clockwise position and polarity of 
the nerve ends as possible 
The actual suturing of the graft to the 
nerve ends must be done with the finest 
available material, whether it be silk, cotton 
or whatever the choice Sutures must pass 
only through the nerve sheath (Fig 144) 
The practice of enveloping the sutured 
nerve ends in substances such as tantalum 
foil has not proved to be a good practice 
Since the nerve graft is entirely dependent 
for the first few upon the nourishment 
which It can get from its bed, the shutting 
out of the tissue juices by any impermeable 
substance whatsoever is contrary to pbysi 
ologic knowledge Where such material has 
been used, it must frequently be removed 
before good results are obtained 
The sectioning of nerves to be used as 
grafts — done two or three weeks prior to 
their transfer because of the Wallenan de 
generation which the graft must undergo, 
thus taking advantage of the degeneration 
before transfer of the graft — ^has not thus 
far proved to be of material assistance in 
the end results obtained 
In the face of general agreement that 
nerve grafting be not done prior to the 
lapse of from six months to a year, atten- 
tion must be called to the necessity for 
maintaining the integrity of the paralyzed 
muscles by means of physiotherapy and 
various supports This is a vital precaubon 
Otherwise, after regeneration of the nerve 
and Its re-mnervation of the musculature, 
the latter will be unable to function due to 
atrophy of disuse and fibrosis of the para- 
lyzed muscle mass This is particularly evi- 


dent in old neglected facial paralysis I 
have not infrequently seen cases where even 
after the lapse of two years there were evi 
dences of the regeneration of the facial 
nerve but never an adequate return of mus 
cle function Because m the intervening 
period the musculature was allowed to be 
overstretched, atrophied or even fibrosed 

Nerve Homogratis 

As late as 1920 the Aledical Research 
Council reported that ‘ Nerve Grafts should 
only be adopted as a substitute for end to 
end suture m those very rare instances 
where it is absolutely impossible to bring 
about direct approximation ” 

Later accounts, by Sanders m 1942 and 
by Spurhng, Lyons, Whitcomb and Wood 
hall m 1945, stress the unqualified failure 
of the nerve honiograft in man This is in 
tercsting in contrast with experimental re- 
ports by Sanders and Young m 1942, by 
Bacsich and Wyburn m 1945 and by Bent- 
ley and Hill in 1940 Sanders and Young 
reported successful nerve homografts in 
cats, and Bentley and Hill a success fol- 
lowing the repair of the external popliteal 
nerve in monkeys by homografts up to 
three inches in length They were able to 
elicit satisfactory motor response to elec 
tncal stimulation of the nerve and in some 
cases even observed numbers of nerve fibers 
throughout the length of the homograft 

Barnes, Bacsich, Wyburn and Kerr (in 
1946) came to the following conclusion 

The present report on the results of eight 
cases of human nerve bomografts once more 
confirms with what can now be regarded as the 
noimal expectation of the complete failure of 
this method of repair of gaps m the large 
nerves of the limbs 

Therefore, although from the standpomt of 
the surgeon the nerve homograft should be 
regarded as an incontrovertible failure, the 
experimentalist is tempted to further investi- 
gation by the tantalizing, histological picture 
of paitiid success * 

* Barnes, R, Bacsich P, U>hurn, G M, and 
CeiT, \ S A study of the fate of ner\e hoinografu 
m man Bnt J Surg I9-i6 



292 


GRAFTS OTHER THAN SKIN 


The preceding coincides with the report 
of Bentley and Hill in 1936 They believe 
that the function of the graft is simply to 
provide a necessary temporary scaffolding 
for the ingrowing new fibers Success de 
pends upon the nerve fibers reaching the 
peripheral stump while the graft is still m 
a condition to act as a scaffold This con 
dition by way of explanation of facts avail 
able IS entirely dependent upon the time 
that It takes for the host to develop an 
immunity to the homograft and to destroy 
It by infiltration of fibrous tissue to the 
point of total obliteration In this connec 
tion Barnes et al add that, 

The older the graft the more difficult it 
becomes to distinguish it from surrounding 
tissues until finally the only clue to its identity 
15 the knowledge of its former position (as in 
their case number 3) where even on micro 
scopic examination there is no evidence of the 
origmal graft • 

Hence it is logical to assume that unless 
a method is found for prolonging the pres 
ence of the homograft or deferring the 
immunity action on the part of the host, 
there is no justification for the use of the 
homografi 

In line with this it must be noted that 
the fate of a nerve homograft is basically 
different from the fate of an autograft or 
even an isolated peripheral stump In the 
autograft the architectural characteristics 
of the tissue are preserved, while fibrosis 
IS the result of the proliferation of its own 
connective tissue elements This in many 
ways represents conditions prevalent in an 
isolated peripheral stump although in the 
latter eventual though imperfect innerva 
tion IS possible according to Barnes 

CARTILAGE GRAFTS 

Autogenous cartilage is undoubtedly one 
of the most frequently used tissues as a 
graft Homogenous cartilage is still rather 
extensiv ely used by some surgeons, although 

* Bames R Bacsicb P \V>bum C M and 
Ktrr \ S A study of the fate of nerve homografts 
m man Bnt J Surg 34 1946 


on the basis of experiences in World \\ ar II 
It would seem that the merits assigned to it 
have not been borne out to the extent that 
the literature of the decade preceding the 
war would seem to indicate Surgeons who 
have had ample opportunity to use cartilage 
extensively in the repair of major defects, 
consequent upon war injury, generally agree 
that the results obtained with homogenous 
cartilage are so inferior to those obtained 
with autogenous tissue that the former is 
not to be recommended except in unusual 
circumstances This becomes more evident 
where one is able to follow cases for two 
or three years Homogenous cartilage rarely 
survives where it has to carry any load If 
exposed to stresses or repeated sudden tern 
peraiure changes, as m exposed parts of the 
body. It soon liquefies and is extruded or 
absorbed If, on the other hand, it is placed 
m a bed of minimal stresses, it may sup;ive 
for long periods of time or, in occasional 
cases, permanently Such beds are rare The 
usual result is a fibrosed mass, subserving 
essentially formative needs 

Types op Grafts 

Cartilage grafts, like most other grafts, 
are of two types the free and the pedicle 
graft The latter, though restricted to cer 
tain specific situations, nevertheless exists, 
as m the restoration of minimal deviations 
ol iVie nose, the ear and the eyebd In these 
situations the fine thin cartilages making up 
the framework of these parts may be 
divided into parts or sections still attached 
by a peduncle to their source of origin and 
transposed or rotated for the purpose of fill 
ing in minor defects of contour This is par 
ticularly true in the case of the nose In 
general, the cartilage graft is for the most 
part used as a free graft (Fig 144) As such 
it may be used immediately after its mo 
bilization, as a deferred graft, a delayed 
graft a stored graft or transferred to an 
other recipient as a homograft (see p 296) 

Usually cartilage grafts are transferred 
in one piece This has certain disadvantages 
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Fig 145 Mobibzabon of auricular cartilage as a free graft 


The cardinal one is central necrosis or 
warping after transplantation Even though 
cartilage is Lnown to live mostly by diffu 
Sion of lymph tlirough its channels m a 
large graft the lymph does not reach the 
center When the center of the cartilage 
necroses, so called tOMns of necrosis are 
liberated which act as local imlanis leading 
to early extrusion Secondly such autoge 
nous cartilage is difhcult to shape m the 
many details and contours of the ear for 
instance 

Indicatios for Its Use 
Cartilage grafts are indicated where bone 
or cartilage loss has been sustained and 
form or function are affected 

Methods of 'Mobilization 
Only a limited amount of cartilage is 
a\ailable m the human body For ordinary 
reconstructions this is usually suffiaeoL 
Although some authors are inclined to take 
the position that enough cartilage is seldom 
available, it is m> opinion that if cartilage 


IS used wisely where only cartilage is re 
quired ample tissue is usually available 
The discrepancy arises in the fact that fre 
quenlly cartilage is imposed into bodily 
defects where it has no logical or physio 
logic place to begin with Finally many of 
the restorations which are commonly done 
by cartilage might better be done either by 
a dermic or a fascial graft or in more exten 
sive cases, by bone 

The major sources of cartilage in the 
human body are the nb the ear the nose 
and occasionally the cartilaginous surface^ 
of the major joints available following 
major amputations 

In mobilizing rib cartilage a more or less 
vertical incision is made over the region of 
the eighth the ninth and the tenth costal 
cartilages and the last is carefully exposed 
without injuring the perichondrium (Fig 
MS) The costal cartilage is careful!} freed 
from its bed so that a stripper can be 
insinuated under it It is then completely 
freed from its surrounding tissues, and i 
section IS removed In the event that the 
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Fig 146 (Leji) Extensive gable 
shaped iliac bone graft inserted, S 
months previously, into a nose whidi 
originally was completely splayed This 
was the result of an automobile accident 
IS years before The bone graft was in 
serted subpenosteally through the intra 
nasal approach into a small subperiosteal 
niche made with an osteotome, as 
shown in dark outline of frontal bone 
Note amount of absorplmw ol the 
graft where it leaves the maxilla (clini- 
cally the lateral side of the nose) , 
also note absorption in distal extremity 
of the graft which was originally re 
paired iRight) Two and one half years 
postoperatively This shows the bone 
graft to be viable and securely attached 
to the niche in the frontal bone Par- 
ticular attention is directed to the fact 
that the bone graft has survived to a 
satisfactory degree roentgenographically, 
although It was originally attached at 
one end only hereas the patient had 
complete bilateral obstruction to breath- 
ing prior to operation he acquired ade- 
quate airways on both sides The psy 
chological and personality changes were 
immediate positive and lasting 


entire thickness of the cartilage is not 
needed it is sufficient to plane off whatever 
thickness and length of cartilage is neces 
sary This may be mobilized with or with 
out the perichondrium, depending upon its 
destination and purpose Where it is in- 
tended only to fill out a soft tissue depres 
sion, a perichondnal cartilage is adequate 
Where it is to replace bone or abut against 
it. It IS necessary to remove it with its pen 
chondrial layer Where it is required to 
maintain form, it should have penchon 
dnum only on Us concave side 

Since rather frequently following its re 
moval from a nb the patient for a time 
complains of pam in the region of the donor 
site, It is the practice to block the inter- 
costal nerves with 70 per cent alcohol After 
complete healing and organization of the 
bed the pam usually subsides 

The ears are a good and easy source for 
small amounts of cartilage, particularly effi- 
cient for restorations of a saddle nose A 
thin strip of cartilage is almost routinely 
available in the ear up to one and one half 
by three eighths of an inch If a strip is 
removed from both ears, this is usually ade- 
quate to restore most types of nasal de 
formity due to exclusive loss of cartilag 
inous material The cartilage is easily 
mobilized through an incision on the pos- 
terior aspect of the ear, running vertically 
aiwl down to the peiithondtviiTn The only 
precaution necessary is that the thin an- 
terior sLm, which is frequently quite adher- 
ent to the perichondrium, be not perforated 
during the mobilization and that in closing 
the donor ear, it is not deformed by care- 
less suturing (Fig 146) (See also “Com 
posite Grafts ”) 

The nose itself is a source for a minimal 
amount of cartilage This is usually made 
available in the course of a rhinoplasty and 
used for the correction of very small defects 
of the same nose It is available by doing a 
conventional submucous exposure of the 
septum and removing sections thereof, 
either by shaving or deliberate removal of 
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full thickuess of cartilage from the center 
thereof in the same manner as is done m a 
submucous resection 

aicTHODS OF Implantation and Fixation 

Cartilage may be simply carved and laid 
into an accurately prepared bed, sutured or 
wedged into a recipient site or shredded, 
diced and molded into a desired shape by 
previously designed external molds When 
pieces of cartilage are used as grafts and 
convexity or concavity of surface is to be 
maintained it is well to bear in mind that 
cartilage will always bend in the direction 
of Its perichondrium covered surface 

Blair many years ago devised the expedi 
ent of threading a piece of cartilage on to 
a long needle and then partially sectioning 
the rod of tissue into blocks of about j/j cm 
in length This to a large degree avoids 
warping It also exposes considerable of the 
interior of the cartilage and at one and the 
same time aids in the better allocation of 
the graft to the nasal dorsum 

Gordon New more recently devised the 
idea of boiling the cartilage prior to Us use 
as a graft This of course immediately de 
stroys Its viability In the course of the 
boiling the cartilage invariably warps This 
warping, ostensibly permanent and exclu 
sive, allows one to realize immediately what 
otherwise may happen after implantation 
One can thus carve the necessary portion 
before implantation in the shape and the 
form m which it is intended to remain per 
manently 

Because of the difficulties m the shaping 
of large grafts of cartilage and secondly 
because of the relatively moderate amount 
of cartilage available for large facial resto 
rations, Forrest Young has conceived two 
novel approaches to the problem They are 
the Cast Cartilage Grafts and 'Precast 
Cartilage Grafts ’ 

His description of the method is as fol 
lows 

Cast Cartilage Grafts — The best material 
for use in the restoration of lost parts of the 


facial skeleton is autogenous costal cartilage 
It has long been used as solid grafts carved 
to the desired shape This method has dis 
advantagei. Among these are the lack, of large 
enough pieces of cartilage to restore large 
losses the inability to model the grafts to 
exact shape in the short time available at 
operation the difficulty of fixation and the 
tendency of solid cartilage grafts to subse 
quently warp 

Previously reported animal experiments 
show that small bits of cartilage buried to 
gether in the subcutaneous tissues adhere by 
fibrous tissue In this way grafts of cartilage 
having the physical properties of elastic fibro 
cartilage can be produced 

This method has been used in restoring lost 
facial contour The fine details of facial form 
can be restored by implanting a mass of car 
tilage particles subcutaneously and maintain 
mg them in exact shape as they heal together 
by appropriately constructed latex forms The 
implanted cartilage is thus cast m situ in an 
exact predetermined replica of the part de 
sired 

Precast Cartilage Grafts — In certain loca 
tions thin elastic cartilage grafts of compli 
cated contour are desirable In reproducing 
the cartilage for example of an ear even 
greater difficulties are encountered if an at 
tempt IS made to use a solid carved graft 
Cartilage of sufficient size is not available and 
the carving of the complicated contour is 
time coosummg and difficult An exact rephca 
of an ear cartilage can be reproduced by filling 
a fenestrated metal form with finely divided 
cartilage and burying this in the subcutaneous 
tissues Jn three months time the particJes are 
adherent and can be removed from the form 
as a thin, elastic sheet of cartilage which has 
the exact contour of the detailed configuration 
of an ear This replica of ear cartilage can be 
used as the skeletal support for reconstruction 
of the ear will retain its form and shape and 
when covered with mastoid skm closely simu 
lates a normal ear * 

The principle involved can be applied 
with considerable saving of lime, if sbav 
mgs of cartilage are taken which have the 
natural tendency to curl an advantage in 
ear reconstruction These are then mserled, 
m the sizes and the direction of curvature 
needed, under the mastoid skin When this 

•Xoung Forrest Cast and precast cartilage grafts 
Surg IS 74S 1944 
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IS re elevated a cervical extension of the 
flap IS mobilized, sufficient to cover the back 
of new ear Before folding the cervical por 
lion of the flap o\er the mastoid portion, 
the cartilage is crosshaiched A metal mold 
IS then applied externally over the new ears 
and IS worn for six weeks This shapes the 
extensively crosshatched cartilage within 
the already established ear flaps 

The student must remember that all these 
methods are as ^et hut attempts at the con 
struction of an ear which in certain cases 
managed by the operator conversant with 
the method may give fairly satisfactory 
results Ultimately, it must be emphasized 
that the problem of ear reconstruction is 
still m a state of flux and in general very 
unsatisfactory 

The Cartilage Homograft 
As indicated, heretofore, the search for 
adequate sources of cartilage has resulted in 
the past decade in recourse to homocarii 
lage The question of its permanent ade 
quacy as a graft is a matter of consistent 
dispute Most authors, like Strailh, Pierce, 
0 Connor, Firestone and others, on the 
basis of their experience hold that homo 
cartilage is equal to aulocartilage as a 
graft In fact a few authors are inclined 
to leave the impression that homocartilage 
even exceeds the usefulness of autocartilage 
The ultimate problem with some seems 
not to be a question of autogenous pre 
eminence, but rather which type of homo 
cartilage is the best That is, whether the 
viable form, which is transferred immedi- 
ately upon Its mobilization, the preserved, 
or the inert (boiled or frozen) is the best 
The fact remains that all such cartilage, 
preserved or boiled, is nonviable, biologic 
foreign matter The contention of Firestone 
is that the failures with the use of pre 
served cartilage are m great part due to 
the preservative itself, whereas the objec 
tion of other authors is that boiled cartilage 
is far more irritating per se than preserved 
cartilage 


Experimental work concerning homoge 
nous transplants of living or dead cartilage 
is not sufticient to draw any fixed con 
elusions Loeb reports that there is much 
more tissue reaction to and absorption of 
homocartilage as compared with aulocarii 
lage Peer reports on cadaver cartilage 
which has been preserved in alcohol, im 
planted into the skin of patients and re 
moved at intervals of about a week up to 
two years Histologic examination of the 
removed sections showed that an intense 
inflammalory reaction took place almost 
immediately Following this a thick con 
nective tissue walling off took place which 
lasted about a month Thereafter the carti 
lage remained more or less as an inert, bio 
logic foreign body up to about nine months 
From then on there was consistent invasion 
of the cartilage by fibrous tissue of the host 
and eventual absorption 

The latest proponents ol other than au 
togenous grafts are \V E M Wardill, tl B , 
and John Swinney, MD, of England who 
cootend that prepared animal cartilage may 
be used in reconstructive surgery Operating 
time IS shorter than with autogenous grafts 
Several trials for the best possible final 
result may be made, since animal cartilage 
IS easier to obtain than either autogenous 
grafts or cadaver material Transplanted 
bovine cartilage resists infection, does not 
provoke tissue reaction and may be pre 
pared commercially like catgut, they con 
tend 

The most suitable bovine cartilage for 
plastic purposes, they advise, is from the 
xiphisleinum The material is removed 
under surgically clean conditions and placed 
in sterile, dr> bottles Later, under aseptic 
conditions, the soft tissues and perichon- 
drium are dissected off Cartilage is im- 
mersed m boiling water for one minute and 
then preserved in sterile bottles containing 
I 4 000 merthiolate in normal saline Pre- 
serving solution IS renewed the next day 
and once a week thereafter 

Personallj, I have m certain selected 
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instances had good results with all forms 
of cartilage Nevertheless, the over all per- 
centage of good long term results by the use 
of any other form of cartilage does not com- 
pare with the large percentage of excellent 
results obtained with autocartilage, nor is 
the percentage of good results obtained by 
homocartilage sufficiently large to outweigh 
the percentage of inadequate results This 
IS the consensus of opinion of plastic sur 
geons who have had opportunity to employ 
all forms of cartilage in World War II in 
a large number of cases 

BONE GRAFTS 
Historical 

The use of bone in the form of a graft is 
a comparatively recent clinical venture, m 
spite of the fact that the idea of bone trans 
plantation is mentioned in tbe literature of 
antiquity and that certain experimental at 
tempts have been made a century or more 
ago The cynicism surrounding the trans- 
plantation of bone and tbe attitude of nega 
tion in that respect are best expressed m a 
statement by Cole, in his report on bone 
grafting during the first World War (1919) 
as follows “Occasionally active hostility 
was encountered”* 

Prior to World War I most of the Iitera 
ture dealt with tbe origin of bone growth 
and bone repair The tendency in that direc 
lion is rapidly returning after World War 
II The impetus to such effort is the ever 
present necessity for understanding and ex- 
plaining the results of the enormous amount 
of bone grafting done m the late war 

The original practice of bone transplanta 
tion may probably be credited first to 
tbe French surgeons, pre eminently Ollier 
He called attention as early as 1859 to his 
work, on the exchange of segments of the 
radius from one foreleg to tbe other in rab- 
bits and emphasized the fact that success is 

* Cole, P, and Bubb C H Bone grafting in 
unuailed Iraclures of tbe mandible, Bnt M 7 1 67, 
1919 


obtained by autogenous grafts rather than 
any other It was not until 1875 that the 
Germans, through Nussbaum, began to ad 
vocate the rotating of a fragment of bone 
still attached at one end in an attempt to 
bridge defects of the ulna by faceting it 
across a two inch defect at one end This 
seems to be the first record of what might 
be compared with the modern slide graft 
in bridging defects in long bones It was 
not until ISSl that Macenen reported his 
observations on the transplantation of small 
chips of bone It was his thesis that bone 
could be transplanted and grow to produce 
satisfactory results m the repair of bone de- 
fects Possibly upon I^Xacewens earlier re 
port. Sir William Heath’s Dictionary of 
Practical Surgery (Philadelphia, 1886) ex- 
pressed the opinion that bone should be 
transplanted m very small fragments about 
tbe size of a pea, if consistently good results 
were to be attained He suggested that the 
use of large bone grafts was inconsistent 
with survival, because of their likelihood to 
undergo necrosis This, of course, is parallel 
with clinical experience as it applies to 
other grafts 

Not until the turn of the century was 
bone grafting taken up seriously, from the 
clinical standpoint Eric Lexer was one of 
its first exponents In 1907 he published con- 
siderable matenal on the question of bone 
transplantation, particularly m connection 
with the transfer of entire joints Following 
his publications, interest m the clinical 
transfer of bone grafts spread to America 
One of its earliest advocates in this country 
was Albee, who seems to have been pri 
manly interested in the transfer of massive 
bone grafts m contrast with Campbell who 
can be said to have been the father of the 
onlay graft With Albee and Campbell, the 
primary concern was not which cell is re 
sponsible for bone repair or whether a bone 
graft, of whatever dimensions, actually sur 
vives or merely acts as a bridge for new 
bone formation They gave precedence to 
the clinical problem of the benefits to be 
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derived from the transfer of bone per se 
Orr puts the matter thus 

It appears that much time has been wasted 
m trying to decide ho v many or what cells in 
the parent tissue or in the graft were responsi 
ble for ultimate union in fractures It is en 
tirely conceivable as some have maintained 
that the graft itself furnishes no osteogenic 
factors and that all bone growth proceeds from 
the receiving portions of the bone However 
the apparent viability of some grafts and their 
participation in the repair process appears to 
be so convincing that it seems quite liLely that 
at different t mes and under different circum 
stances grafts and the parent bone participate 
m different degrees m contributing to the 
success of this surgical procedure * 

No great impetus to bone grafting took 
place until orld W ar I During that period 
and immediately following U comparatively 
large series of bone grafting operations were 
reported particularly by the French and 
the Germans At that lime Vilray P Blair 
summarized the situation in the following 
words No part of facial reconstruction 
received greater impetus during the war 
than bone grafting of the lower jaw f This 
was not so much due to a primary interest 
m bone grafts per se as to the need for 
doing something about the horrible facial 
disfigurements of that war Nonetheless the 
benefits which accrued from this experience 
not only to reconstructive surgery but also 
to understanding more of the clinical be 
havior and the end results of bone grafting 
have been immeasurable 

From the time of ■\^orld "War 1 until 
World War II the clinical interest and the 
application of bone grafts to human cases 
seems on the surface at least to have over 
shadowed completely the academic and 
scientific interest in the nature of bone 
growth and repair both in the donor and 
the recipient tissues but after the estab 

* Orr H W The h $tory ol bgnc Iran pla&tat on 
n scntial and otvhoped c surgery Am J Suig (New 
Sen's) 43 S47 Sj3 19J9 

t Bla r \ P Some obser.at ons on our \ ar tz 
pcncnccs u lb face and jan iniur es Ml Sutg 
47 3 9 1920 


Iishment of certain clinical success old and 
basic questions m new guise presented them 
selves The first was whether or not the 
bone graft actually survives or is replaced 
by new ingrowing bone The second was 
whether or not there was any difference ul 
timately m the transplantation of cancel 
lous as compared with cortical bone One 
school of thought maintained that only the 
transplantation of cortical bone was con 
sistent the other that the transplantation 
of cancellous bone was equal to the former 
if not better It is still to a degree the 
problem of our day It is partially due to 
the fact that until recently cortical bone 
has been used almost exclusively as a graft 

Nature of Bone Repair 
Impetus to the cancellous and the cor 
iical schools was gwen by Mowlem who in 
1941 reported that he secured much more 
rapid union when cancellous bone chips 
were used than when cortical grafts were 
employed He showed that upon removing 
histologic specimens of iliac bone grafts 
five months after their insertion for repair 
of the bridge of the nose these sections 
showed that transplanted cancellous bone 
transformed itself into cortical bone but 
what seemed to be of greatest moment was 
his contention that the cells of the cancel 
lous graft remained alive Further than that 
these cancellous chips seemed to resist in 
feclion where cortical bone would not 
Finally while cortical bone grafts remained 
cortical in structure the lacunar cells ap 
peared to be dead and the bone graft had 
not yet been replaced by living bone five 
or SIX months after the operation This gave 
rise to the theory of creeping substitution 
which means that a cortical graft after 
dying IS gradually replaced by bone from 
adjacent bone structure and the function 
of the graft is simply that of a splint for 
the increeping of new bone and a source of 
calcium In contrast cancellous bone which 
because of its «;pongyness is permeated very 
rapidly by blood vessels and tissue fluid 
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survives completely after transplantation 
Basically this is the concept of Axhausen 

Creeping substitution can hardly ex 
plain the survival of massive bone grafts in 
toto when the latter are attached to bone by 
only one end This point becomes clearer 
and IS substantiated by the recent tendency 
in plastic surgery to reconstruct nasal bony 
looses by approximation of single bone 
grafts by one extremity to the frontal re 
gion Even so most of these bone grafts 
to the nasal dorsum solely attached to 
glabellar bone only remain in contact with 
the latter by fibrous union (Fig 147) 

Vnother and more formidable illustration 
IS the bony bar or peg u=.ed in the tubular 
reconstruction of a missing thumb The free 
end of the bone graft survives almost as 
well as the proximal one attached to a meta 
carpal 

Further confusion of the subject resulted 
when Stewart Gordon in August of the 
same > ear said 

Considerable experimental work has been 
done to test "Mowlem s contention that cancel 
lous grafts live The work was carried out on 
dogs Sections obtained at intervals have been 
studied by Dr A Ham Professor of Histology 
in the Universitj of Toronto It would appear 
that cancellous chip grafts die and are gradu 
ally absorbed and replaced Some small areas 
of new bone formation from the endosteum 
and passibly marrow cells are observed 

Cancellous Chip Grafts have a very definite 
and valuable place in plastic surgery in my 
opmion Contrary to most stated opinions I 
believe from experimental evidence that the 
bone cells of such transplants die Speed of 
union is the result of the marked stimulus of 
bone formation from periosteum bone and 
endosteum of the recipient site and the ease 
with which cancellous chips may be overlayed 
and replaced I am at a loss to account for the 
reaction of cancellous chip grafts to infection * 
In the same jear Horowitz and Lambert 
give the following opinion 

There has been considerable conlroverqf 
over the relative ments of cortical vs iliac 
bone as graft material, the essence of whidi 

* Gordon Stuart The role of cancellous bone m 
plastic surgerj Surg 20 202 203 1946 



Fic 147 Ex-posure of right iliac crest 
as donor site for bone graft \n incision 
3 inches long is made to the crest 
through the skin and subcutaneous 
tissue Point of hemostat rests on the 
iliac crest still covered by fascia and 
muscle (cf Fig 148) 

seems to be that while bone from the ihum is 
more readily revasculamed and incorporated 
into the host bone because of its cancellous 
nature tibiai bone has the advantage of being 
rigid enough to give good internal fixation to 
the fiost bone when fixed to it with screws 
The authors feel however that what iliac bone 
lacks in ngidity is more than compensated for 
by Its superior osteogenic qualities and that 
the simple addition of a plate imparts the 
required stability t 

Brown commenting on the nature of the 
end results obtained by using cortical bone 
as graft following the extirpation of bone 
tumors concludes that 

These grafts have evidently not received 
any assistance from the periosteum in their 

tHorwitz T and Lambert R G Massive ibac 
bone grafts in the treatment of unun led fractures 
and large detects of long bones the combined bone 
graft met^l c plate technique An analysis of 91 oper 
ations in Sa patients Surg^ Gjmec & Ob t 84 435 
1947 
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survival, since m each periosteum of the re 
cipient bone was completely remo\ed with the 
tumor and the bone grafts were inserted with 
out any periosteum attached to it Neither can 
It be said that these grafts have been replaced 
by creeping substitution from the bones with 
which they were m contact If this had been 
the case one would have expected radiological 
evidence m the form of a decalcified line of 
demarcation gradually spreading from the 
ends towards the center of the graft ♦ 

He admits, however, that it is finally iiii 
possible to refute the argument that the 
grafts may have died and were replaced by 
cells from the organizing hematoma It is 
as difficult to deny that these replacement 
cells subsequently become differentiated m 
to bone elements The latter of course is 
parallel with the teaching of Leriche and 
Policard, whose thesis is that bone may form 
wherever there is primitive mesenchyma and 
sufficient calcium and blood supply Hudack 
et al of Columbia University in principle 
present further evidence to support the the 
SIS of Lenche To the question as to why 
bone will form in unnatural places like the 
corpora cavernosa (A G Gerster) or mus 
cle Hudack states 

Heterotropic bone formation again simply 
supports the concept that so called specific 
osteoblasts are not necessary in the formation 
of this type of bone There are no osteoblasts 
in epigastric scars Inferentially, one is drawn 
to the hypothesis that the undifferentiated 
fibroblast which is present as a response to 
injury is capable of differentiating so that 
whatever materials are necessary biologically 
or physically for the production of bone at 
that particular site if there is some factor 
which the living cell contributes — and I am 
confident that eventually we will learn that 
that IS so — it does not have to be the so called 
specialist osteoblast but these cells may d^ 
n\e from the primitive cells which are present 
in response to injury in any region t 

To this interesting state of affairs must 
be added the work of Bogolomets who m 

•Bro«n Daiid Sunual of cortKal bone afttr 
bant Rtafwng But M J l 389 1946 

t Hudack S S Blunt, J W, and Darby E K 
A stud> of bone matrix, Am J Surg 74 579 1947 


1944 reported on an experiment involving 
800 rabbits He claims that small doses of 
antireticular cytotoxic serum accelerated 
the healing time of fractures about I 5 times 
as compared with the healing of fractures 
m nonstimulated animals Further, he mam 
tamed that control experiments showed that 
the stimulating action of the antireticular 
cytotoxic serum is not one of a nonspecific 
protein reaction His work seems to have 
been adequately verified by Straus, Hor- 
witz, Levmthal, Cohen and Runjavec who 
conclude that stimulation of the healing of 
experimentally produced fractures m rab 
bits can be induced with small doses of 
antireticular cytotoxic serum and depres 
Sion of healing by massive doses, parallel 
with the findings of Russian investigators 

Arvid Hellstadius, of Stockholm, recently 
reported on well controlled experiments 
where repeated subperiosteal injections of 
blood plasma, marrow extract, marrow au 
tolysate and extract of muscular tissue ‘ with 
and without ‘fracture edema’ provoke, as 
a rule, abundant formation of new periosteal 
tissue on the surface of the bone ” He goes 
on to say that, m other control experiments 
with normal saline exclusively, new perios- 
teal tissue formed which was adequate He 
feels that the new osteoid tissue, formed as 
a result of the repeated subperiosteal injec- 
tions of the above substances, is either en 
lirely or m a high degree due to purely 
mechanical influences He concludes by say 
mg 

In the new periosteal tissue thus attained, 
in no instance a roentgenoparent calcareous 
deposit was to be found Such a deposit was, 
however, observed when the injections were 
made on cortical bone previously having been 
damaged w ith a sharp raspatory Thus a lesion 
of the cortex w essential for the origination of 
true, new bone formation This calcareous 
periosteal new bone deposit could be as thick 
m cases only treated with normal saline as in 
those where marrow extract or plasma has 
been injected On the other hand, calcification 
did not result from injections of suspensions 
of ground bone or Robmson’s calcium phos 
phorus solution into the osteoid tissue Injec 
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Uons around fracture ends ga\e a negative 
result Nor was an intensification of callous 
formation achieved by covering the fracture 
ends with plasma coagulated by boiling * 

The latter experimental work is noted 
because it seems probable from experience 
that the healing which attends transplanta 
lion of bone m the form of a graft occurs 
m much the same fashion as followspnmary 
fracture In other words, blood is poured 
into the defect which then dots in the bed, 
and an invasion of organized vascular con 
nective tissue follows at a rate which is in 
inverse proportion to the density of ibe 
graft Following tlus a certain amount of 
bony absorption occurs and finally a re 
deposit of calcium, leading to firm union 
The incontrovertible fact nevertheless re 
mains that although this similarity exists 
between the healing of a primary fracture 
and that which attends bone grafting, tn 
fractures with the loss of considerable bone 
substance tissue continuity is not re eslab 
hshed without the interposition of a bone 
graft or, according to Hudack, ' of some 
inert artificial matrix (monofilament ny 
Ion) ” The second noteworthy point is that 
whereas the primary fracture heals by cal 
lous formation, which means by fibrosis, 
m the case of interposition of a graft the 
defect eventually shows normal bone con 
tmuity In other words, in cases where ex- 
tensive bone loss has occurred, bone graft 
ing like suturing is the sine qua non for 
re establishing histologic or morphologic 
tissue continuity which otherwise may 
never occur 

In a manner of speaking this may be 
likened to the principles underlying skin 
grafting Where the loss of skin does not 
involve the entire thickness and the defect 
is not too large, the epithelium from the 
surrounding good skin and the hair folli- 
cles remaining in the subcutaneous tissue 
mav completely cover the defect without 

• Hellsladms Ar\id \ study of new bone fonna 
lion prosoted bj subperjoslcaJ injectioos of blood 
plasma extract of bone marrow, etc \cta Chir 
Scandinavia 95 Fasc I II, 1947 


any apparent disturbance of the function 
or appearance of the part Where the de- 
fect IS so extensive that nature cannot repair 
It by the ingrowth of epithelium, and be 
cause derma as such does not seem to re 
generate (o any marked degree, skin grafting 
must be resorted to, to bridge the gap 
Otherwise morphologic healing does not 
occur and is substituted by fibrous tissue 

BropirvsroLOGV of Bove GROwnr and 
Gkafiinc 

To leave the matter at this point would 
be to deprive the student of the important 
meaning and synthesis of the facts brought 
out by clinical and experimental evidence 
It IS obvious that contemporary clinicians 
are divided into two major schools as to 
the ideal form of bone graft cortical or 
cancellous The solution to the problem will 
remain difncult so long as we conceive of it 
from a purely physical or anatomic per 
spective 

As with skin grafting it is necessary to 
take a physiologic perspective of the tissue 
m order to arrive at fundamentals Skin 
grafting can be understood only when it is 
realized that a certain fraction of skin the 
epithelial, has the power of growth and 
regeneration The derma probably regener 
ates little if at all Hence, true functional 
nebabiictation through skin grafting can 
be accomplished only when as much of its 
epithelial elements are transferred with the 
graft as is possible The ideal form of trans 
fer, therefore, is the full thickness skin 
graft, but the full thickness graft needs an 
ideal bed, otbenvi'^e its glandular constitu 
ents, such as the sebaceous glands and ducts, 
will atrophy and fail to produce new epithe 
hum Contrariwise, where complete destruc 
tion of skin has not occurred, complete 
regeneration may follow from the remains 
of epithelial islands If the size of the wound 
IS within certain limits, regeneration may 
be so nearly complete as to disguise all 
signs of injury after healing Such regenera 
tiOQ assumes and demands minimal ex 
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traneous meddling, viz , surgical trauma, 
chemical applications, dressings, etc 

The entire proposition of normal tissue 
survival or reconstitution, whether it be sLin 
or bone, may be reduced to the fundamental 
triad of (1) the presence of the neces 
sary histologic building stones, (2) a phjs 
lologic environment for the normal growth 
or conservation of the elements, and (3) 
protection of the growing or organizing lis 
sue against any form of intrusion inimical 
to survival until final functional organiza 
tion IS complete 

Hence the argument as to which is pref 
arable cancellous or cortical bone as a 
graft is only a physical rather than a phys 
lologvc per'ipective of a biologic issue and 
at best can result m only empiric conclu 
sions Unless all three criteria of the afore 
mentioned triad are given equal considera 
tion and are basically understood, the 
pendulum m bone grafting will continue to 
swing between two physical extremes, as it 
has until recently in skin grafting 

The facts as concerna the first criterion 
are that bone is an ever dying, always grow 
mg morphologic unit Fracture or no, bone 
loss or not normally bone is constantly 
being broken down and as persistently re 
formed The reformation is entirely de 
pendent upon the presence of certain living 
cells with the ability or the potentiality of 
reforming bone whether they be found in 
a graft the injured bone end* or primitive 
mesenchyme In the first and the second 
instances the able cell is tbe so called 
osteocyte which under certain periodic 
cycles of stimulation becomes the o^feo 
blastic building stone The chemical details 
of Us mode of action whether by secretion 
of bone components or precipitation due to 
CO. tension is irrelevant to the physio 
logic problems of bone grafting TTie bio 
logic fact remains that where the osteo 
blastic factor ’ is absent or unable to 
function bone will not develop An equal 
amount of mystery surrounds the me^ 
nism of action and significance of the 


potentially able’ cell derived from the 
priimtn e mesenchyme 
True, osteoblasts can be found practically 
m all histologic layers of the bone, but m 
dififcrent quantity and variable accessibility 
to circulation The latter invokes the im 
portance of the second factor in bone graft 
mg, namely, physiologic environment 
Whatever part of bone {periosteum, cortex 
or its cancellous portion) is transplanted, 
theoretically it should survive or regener 
ate, but obviously, since periosteum and 
the endosteum of the cancellous portion 
contain the greatest volume of cells of 
osteoblastic potency, grafts made up for the 
most part of cancellous bone wath perios 
leum should constitute the most ideal graft 
from a biologic standpoint Xonetbeless, 
these building stones will only generate their 
kind if the environment (recipient site) is 
fully capable of providing the elements and 
the physicochemical protection for their 
proper morphologic growth It is essentially 
a question of circulation, sustenance and 
exclusion oj tissues mimical to bone gro.*th 
from the jotd consequent upon fracture or 
loss The last js probably the explanation 
for tbe function of Hudack s inert matrix ’ 
(filamentous nylon) in aiding bone regen 
eralaon The same factors undoubtedly stand 
paramount in Kazanjians case of Spon 
taneous Regeneration of Bone following 
Excision of Section of the ^landible ’ * The 
penosteal trough which he took pains to 
preserve prevented insinuation of cheek tis- 
sues into the postoperative void, and com 
plete regeneration followed 

From a clinical standpoint then, the best 
Ivpe of bone graft would be one consisting 
mainly of cancellous bone, enough cortex 
to guarantee some rigidity and intact pen 
osteum to insure early vascularization of 
the cortex, thus conserving whatever os 
teoblastjc elements may be present Barring 
the possibility of the latter the clinical end 
result must depend on ‘ creeping substitu 
tion, ’ a process needing months for its com 
•Am J OrthodoDUcs 32 2i2, 1946 
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pletion , hence, the import of the circulatory 
integrity of the recipient site and avoidance 
of unnecessary trauma to the graft Even 
so substitution ’ will not take place where 
bone ends are separated by morphologically 
strange tissue or dead space 
Apropos the foregoing it would be diffi 
cult to pick any random contemporary senes 
of cases m substantiation or refutation of 
certain basic considerations so long as bone 
grafting is done more m the spirit of car 
pentry than physiologic transfer of tissue 
The same basic difficulties plagued skin 
grafting until the imperativeness of under 
standing skm in physiologic terms, the 
necessity of certain recipient sites for cer 
tain types of grafts and the importance of 
splinting, avoidance of undue surgical 
trauma and interposition of foreign matter 
was appreciated and consistently exercised 
Notwithstanding, this appreciation of 
vital principles is gaining, as exemplified 
m the work of L C Abbott Schottstaedt, 
Saunders and Bost, of the University of 
California, who after three years of con 
trolled experiments come to the conclusion 
that 

Our studies have permitted us to arrive at 
very definite conclusions »ith respect to the 
evaluation of cancellous and cortical bone 
when employed as graft material At the \eiy 
outset, it should be said that in regard to the 
behavior of the fully matured bony elements, 
whether they be derived from cancellous or 
compact bone, there is no great difference 
The mature bony elements once transplanted 
do not, for the most part, survive They con- 
stitute a mass which is so inert that it does 
not provide even a foreign body reaction, and 
sooner or later will be replaced by that process 
known as “creeping substitution ” This proc 
ess IS exceedingly slow and extends over many 
months, with a gradually subsiding impetus 
In any graft, whether it be of cancellous or 
Cortical origin the only elements which sur 
Vive and vrhich possess osteogenetic power in 
any degree, are the cells which form the so- 
called endosteal layer This is also true, but to 
a lesser extent, of the elements of the cambium 
lajer of the periosteum Once these two funda- 
mental features are appreciated, the relative 


merits of cancellous over cortical bone grafts 
become immediately apparent * 

This thesis is born out by the outstanding 
researches of Bernard Steinberg of the 
Toledo Research Institute 

I inally, it appears reasonable to say that 
from our clinical experiences with bone 
grafting, our knowledge of grafts other than 
bone certain experimental facts and reliable 
biophysiologic principles that any type of 
bone graft containing viable cellular con 
slituents may live if the strict conditions 
necessary for its survival are provided 
Since in actual practice the establishment 
of such conditions is particularly difficult 
wuh bone grafts because of Iheir physical 
make up, a large proportion of them may 
act principally as physiologic splints and 
stimulants to ingrowth of new bone from 
the recipient bone ends The degree to which 
the latter needs to replace the graft de 
pends upon the amount and the maintenance 
of osteoblastic” viability m both the gen 
eral condition of the patient and the other 
factors cited heretofore 

Types op Bone Grafts 
Bone grafts, like other tissues, may be 
divided into free and pedicle grafts The 
free grafts may be subdivided into osteo 
periosteal grafts, cortical, cancellous grafts 
corlicocancellous grafts (C and C grafts) 
and full thickness grafts 

The sources for bone grafts are many 
The main sources are the tibia, ilium, nb, 
calvarium and at times the other long bones 
of the extremities The choice of source is 
entirely dependent upon the t>pe thequan 
tity and the nature of the graft necessary, 
as well as the location of the recipient site 
During and since \\''orId War 11 the major 
source of bone grafts (particularly cancel 
lous) IS the crest of the ilium Bone from 
this region is particularly desirable for 

• Abbott L C , Schottstaedt E R Saunders 
J B , and Bost, F C The evaluaUon of cortical and 
cancellous bone as grafting material, J Bone i. Joint 
Surg 29 S51-114 194* 
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Fio 148 lUac cresi is t^osed by 
incising fascia over crest and sripmg 
gluteal muscles laterally and abdominal 
muscles medially The latter (iliacus 
muscle) IS shonn medial to wound 
depth after mobilization of large bone 
graft shown held above the donor site by 
hemostat (cf Fig 147) 

restorations about the head the face and 
the hand It has many advantages over 
other sources excepting the ngidity of the 
crest of the tibia which is also the most 
easily accessible The crest of the iljum, 
although almost as easy of access, is a 
source of relatively large bone grafts which 
can be mobilized in any one of the types 
enumerated Being a bone the major por 
tion of vihich consists of cancellous mate 
rial and because it is already shaped by 
nature in curved fashion it is much easier 
to manipulate than the hard cortical bone 
from the tibia the femur or other source^ 
A cpecific illustration where the choice of 
■'Ource of a bone graft is dictated by tvpe 
of recipient site is the use of the last or 
floating rib for purpo«;es of reconstruction 
of the thumb Its shape size and cartilag 
inous compound make it ideal for this 
purpose The same applies to the use of the 


contralateral iliac crest for total reconstruc 
tion of the mandible ('•ee ‘ Jaws”) 

Indications for Bone Grafts 
The indications for the use of bone grafts 
may be put succinctly by sajing that where 
bone has been lost, only bone should be used 
for replacement The most common need 
for bone graft arises in connection with 
losses of the mandible in the restoration 
of mutilated noses, losses of frontal bone, 
Joss in the zjgomaticomalar region, the 
radius, or the ulna, bones of the hand and 
in spinal fusions In any condition where a 
bone graft is contemplated, one thing must 
be kept in mind and that is that rigidity of 
bone IS one of its virtues which must not be 
disturbed if possible Consequently, all bony 
restorations must be planned m an architec 
tural way TilTien this is done it not only 
obviates interference with the function of 
ibe part but also makes tissue cost and 
shaping of the graft a much easier problem 
It means expert carpentry 

Methods op Mobilization 
lUac Grafts The iliac crest, beii^ the 
most common source of bone grafts par 
licularly for losses of the skull and the face, 
IS exposed by a two or three inch incision 
exactly to the outer edge of the crest start 
ing from the anterior superior spine and 
extending backward If the incision is care 
fully earned Uirough the fascial attach 
ments of the abdominal and the gluteal 
muscles, it IS then a simple matter to strip 
the former medially and the latter lalerallj 
without injury to the underlying bone or 
periosteum (Fig 148) 

^\Tierever possible it is best to use the 
inner table of the iliac crest because this 
avoids interference with the attachment of 
the gluteal muscles to the outer table It is 
accomplished by simplj separating the tis 
sues overl>Tng the inner crest of the ilium 
with a gauze covered finger to the extent 
and the depth consistent with the size of 
the graft necessary The iliac crest is then 
split with a suitable chisel or osteotome. 
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and a ieclion of the inner table is removed 
with heavy cutting scissors or bone forceps 
If a thicker graft is necessary as, for e^am 
pie, in the total restoration of the mandible, 
the entire thickness of the iliac crest may 
be removed 

Upon close in'^pection of the ihac crest 
it will be found that for the restoration of 
the mandible the most suitable graft is the 
one taken from the crest opposite to the 
lost mandible It so happens that the curva 
lure of the iliac crest is such that when the 
mobilized graft is rotated through 180°, it 
resembles the shape of the mandible of the 
opposite side In other words, the anterior 
pole of a graft removed from the right iliac 
crest comes to approximate the position of 
the ramus of the left mandible whereas 
the posterior end of the graft comes to re 
semble the position of the body With little 
shaping, as a rule, the graft may be inserted 

There may be considerable oozing post 
operatively from the donor site of the iliac 
crest, and it is therefore necessary to con 
trol it completely, sometimes with oxy 
cell It IS advisable to insert, for a pen^ 
of from 24 to 48 hours the rubber sleeve 
of a cigarette dram, thus avoiding hema 
toma formation The only other precaution 
necessary arises during the stripping of the 
musculature from the internal table of the 
ilium Caution must be exercised to pre 
vent perforation into the abdominal cavity 

Tibial Graft The mobilization of an 
osteoperiosteal graft from thp tibia is a 
relatively simple one An incision is made 
through the skin and the meager amount 
of subcutaneous tissue usually present over 
the crest A minimal dissection of the soft 
tissues to the sides of the crest is done, fol- 
lowed by complete exposure A thm sharp 
chisel or osteotome is inserted at the chosen 
point and driven to a depth of no more than 
5 mm, which is usually the extreme of 
thickness of this type of graft The instru- 
ment IS then projected to a point consistent 
with the length of the bone graft necessary 
The same precautions as to postoperative 
hemorrhage and infection should be taken 



iiG 149 Plan for composite graft 
(bone and soft tissues) for nasal de 
feet, consisting of long sternomastoid 
tube whose distal peduncle is designed 
to carry with it part of the clavicle to 
reconstitute bone loss evident in nose 
(A somewhat difficult seldom used pro 
cedure ) 

m this case except that drainage is sub 
stituied by pressure dressings 

Mobilization of bone graft, via electric 
saw, produces a penosseous coagulum re 
sponsible for the loss of many bone grafts 
It is not advised 

Rib Grafts Basically, the mobilization 
procedure of a rib graft is the same as 
that used for obtaining cartilage from the 
chest cage Usually, removal of one of the 
• floating ribs” is adequate and preferable 
to removal of any other 
The incision is made over the rib se 
lected, carried down to the periosteum, 
which IS carefully stripped, and the bone 
(s removed by bone clippers If it is de- 
sired to remove a section of nb with its 
periosteum, the overlying soft tissues are 
gently stripped from its surface so as to 
cause no injury or laceration Sections of 
two or three ribs may be removed if neces- 
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^ operating-room arrangement for shaping of bone grafts 
manaiDie Assistant s hemostat rests in angle of new mandible, securely anchored h 


sary However, in my opinion, it is better 
to remove one entire rib, where much bone 
IS needed 

Clavicular Grafts. The clavicle may be 
looked upon functionally as a “spare tire ” 
Its total removal interferes little with the 
shoulder girdle Occasionally, it is used as a 
graft, particularly for reconstruction of the 
malarzygomatic compound or the mandibu- 
lar symphj sis The technic of removal is 
basically the same as that used in extract- 
ing rib grafts It may be “carried” in part 
to various regions of the face as an integral 
part of a sternomastoid tube. This is*not 
recommended for routine use. Such complex 
grafts are both difficult to make and to 
manage (Fig. 149). 

Calvarial Grafts. Bone grafts are mobi- 


lized from the calvarium, as a rule, only 
in special situations. Only the outer table 
IS used for purposes of the repair of defects 
in other locations of the part. 

ilETHODS OF Fixation 
Before a bone graft can be fixed into 
position it must be properly and as nearly 
perfectly shaped as is consistent with the 
size and the shape of the defect. Unless 
only cancellous bone is used which can be 
cut with heavy scissors, it is best to set up 
a small vise into which the potential graft 
can be inserted and in which with safely 
it can be shaped and modeled to the desired 
form (Fig 150). The vise should be set 
on a separate working table with all the 
instruments necessary for the shaping of 
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the graft , these are set aside especially for 
the purpose, -which is better than transfer- 
ring instruments from the operating table 
to the working table and back again The 
entire working table must beset upstenJely, 
as is done with any instrument tray, and 
the vise and the instruments are sterilized 
m a group for this special purpose The 
table should be located so that the sui^eon 
can remain near the operating table and 
by simply turning on his stool go to shap 
ing the bone graft 

This IS both expeditious and technically 
necessary where, during the shaping of the 
graft, the latter must be given several trial 
runs m the recipient site to test its fitness 
Walking across the operating room in such 
instances is both dangerous and poor asep- 
tic technic 

One detail of precaution in connection 
with the use of a metal vice must be kept 
in mmd the lips, being of metal, are liable 
to fracture the bone graft unless they are 
toothed or padded with several layers of 
gauze, rubber or some other material which 
provides a certain amount of cushioning 
when the vise is turned down on the bone 
graft 

Once the bone graft is properly shaped, 
It may then be drilled in predetermined 
places for insertion of wire sutures or 
screws, as the case may be Where bone 
pegs are to be used in place of screws or 
wires, as is preferred by the author, one 
must make certain that the boles drilled 
will be absolutely consistent with the diam- 
eter of the bone pegs intended The bone 
pegs do not necessarily mean additional 
mobilization of bone but, as a rule, can be 
fashioned out of such bone as is cut away 
from the graft m ihe shaping and modeling 
This detail is only possible where cortical 
bone IS used This manner of fixing bone 
grafts IS not only a fine piece of carpentry 
but actually a biologically preferable pro- 
cedure 

Once the bone graft has been properly 
shaped and drilled, it is ready for implanta- 


tion Before proceeding with this step one 
should again make certain that all scar 
tissue aiui foreign bodies, such as clots and 
eburnated bone, are removed before the 
graft IS laid To fail in this detail is to 
sacrifice a large percentage of successes in 
bone grafting Obvious and imperative as 
this oft repeated and homely detail is, it 
IS amazingly neglected In fact, this phase 
of bone grafting is as important as the ac- 
curate mobilization and shaping of the 
graft Itself, if not more so In connection 
with shaping the bone graft, Orr concludes 
that 

One point upon which the present writer 
has been engaged for many years and which 
has apparently not been taken into considera 
tion by many operators is that the fitted graft 
has contributed so much to anatomic restora 
lion not only of the bony structures, but of 
the surrounding soft parts When a bone graft 
IS used to approxunate and immobilize frac 
lured fragments the adjacent nerve blood 
vessel, lymph channels and other parts are 
hooked mto the best position and mamtained 
m the best relationship for physiologic func 
tion ID the entire part or extremity Such a 
contribution is of great importance to the 
patients defense against infection and his 
recovery * 

The manner of fixation of the graft to the 
recipient sites is sometimes a matter of pre 
dilection and at other times is dictated by 
the shape and the positions of the recipient 
bone ends It is mainly a mechanical prob 
lem and a matter of good carpentry 

A bone graft can be immobilized ip its 
recipient bed by suture, tendon, wire, screw, 
plate or bone pegs The choice of material 
and its manner of insertion must answer 
the problems of maximum stability, posi 
lion and survival, as well as a minimum of 
irritation, foreign body reaction and tend 
ency toward postoperative hemorrhage Of 
course, the ideal method of insertion, 
wherever possible, is to fix the bone graft by 
some type of slotting (Fig 151) This is 

•Orr, H W The history of bone transplanlalion 
in ^neral and oithopcdic surgery, Atn J Surg 
(N5 ) 43 547 SS2 1919 
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accomplished b> dovetailing the graft mto 
the recipient bone, or vice versa, whichevtt 
seems more appropriate and promising This 
IS preferable because it increases surface 
contact between graft and recipient bone 



and no drainage should be instituted Where 
a wound originally was of such nature that 
drainage was obviously to be a part of the 
surgical procedure, grafting must be ex 
eluded 






Fic 151 The Match' graft (Peter Cyrus Rizzo and Otto Leh 
mann) Alethod of slotting of bone graft (For purpo'^es of illustra- 
tion, the relationship of cortex to m^ulla is somewhat exaggerated ) 


to a maximum and is the best guarantee 
against dislocation of the graft 
Having once fixed the graft la position, 
ab'olute collateral hemostasis must be se 
cured, no foreign material such as «ulfa 
powders should be dusted mto the wound 


Postoperative Care 

Aside from the routine, postoperative 
care of the patient, the most imperative 
factor in bone grafting is foolproof post 
operative 'splinting and fixation of the en 
tire grafted part. 
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"Many devices from plaster of Pans to 
complicated mechanical atrocities have been 
devised, depending upon bolts, screws, bars 
and wheels which, although they look im 
pressive, are often so complicated and m 
accurate that they utterly fail in their 
primary objective — unyielding fixation Cer 
tamly any method of fixation which involves 
perforation of tissues, particularly the bone 
ends near the graft, is ipso facto unphysio 
logic and dangerous 

According to H Winnett Orr 

Many failures of bone graft procedures have 
been observed in which too much reliance was 
placed upon fixation and control of grafts too 
small or plates inadequately applied After 
operation, too, limbs are often imperfectly 
controlled in plaster of Pans or other splint 
devices * 

It must be obvious by this time that bone 
grafting has its own special problems as 
well as privileges, but to be consistently 
successful one must absolutely observe cer 
tain vital principles 

CaiTERiA OF Success IN Bone 
Grafting 

1 IMethod of mobilization must be as 
atraumatic as possible and consistent with 
need, physiology and asepsis 

2 Choice of bone graft must be consist 
enl with anatonuc and functional need of 
injured part as to cortical and cancellous 
content 

3 The manner of fixation of the graft 
must answer in every way the problems of 
survival, stability and position as well as 
guarantee against irritation, infection, hem 
orrhage and collateral tissue intrusion 

4 The graft must be of such size, shape 
and structure as to allow total arculatory 
communion with its bed, as soon as possible 

5 The recipient bed must be absolutdy 
free of all fibrous tissue, present evidence 
of profuse circulation, with collateral lis 

• Orr, H W The history of bone transplantaUoa 
in scncral and orthopcdrc surgery, Am J Sttjg 
(\ S ) 43 547 s>2, 1939 


sues m adequate position and under normal 
tension 

6 The splinting of the grafted part should 
be simple, yet guarantee maintenance of all 
physical and anatomic conditions of the 
graft and its bed 

For use of bone grafts, in specific con 
ditions, see Section III 

ARTERIAL GRAFTING 

The grafting of blood vessels, and par 
iicularly arteries, though of imperative 
interest and immense surgical consequence, 
IS, for the present an unsolved problem 
Recent experimental indications as well as 
cimical trials on human beings, are most 
promising 

Practically nothing in this respect had 
been accomplished by surgery until Alexis 
Carrel and Guthrie showed some years ago 
that fresh arterial grafts could be trans 
planted from one animal to anotlier Follow 
mg their work, isolated instances of the 
successful free transplantation of arterial 
segments bad been reported by other m 
vestigaiors, Levm and Larkin, Hufnagel 
and Blakemore and Lord, and others Con 
sislent success had not been attained by any 
worker in this field because of the paucity 
of knowledge apropos the maintenance of 
tibsue viability before and after implanta 
tion The factor of immunologic reactions 
involved in tran'^planlation and the lack of 
appreciation of the importance of meticu- 
lous technic necessary in tissue transplanta 
lion, remained as consistent impediments to 
success These basic and imperative criteria, 
so indispensable to success in any ioitn of 
transplantation, were dwelled upon exten 
sively m Section I of this volume 

In the face of the lack of success m 
blood vessel grafting, many substitutes for 
blood vessels have been used Among these 
are silver tubes lined with paraffin, tubes 
of aluminum, of glass, of gold, or ivory, 
vitolhum and, most recently, tubes of lucite 
None of them have proven physiologically 
adequate 
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Gross Bill and Pierce of Harvard have 
recently reported a contribution to art^tal 
grafting nhich seems like the most promis 
mg step accomplished thus far Their work 
IS based on both animal and human trials 
Apropos the three basic necessities men 
tioned above appertaining to the grafting 
of any tissue they have first of all worked 
out a method of preserving arterial seg 
ments 3 centimeters m length, through 
storage of vessel grafts at temperatures just 
above freezing and immersed in a mixture 
consisting of 10 per cent homologous serum 
in a balanced salt solution to which is 
added a buffer a pH color indicator and 
pemcillm with streptomycin The bal 
anced salt solution is a modification of 
Tyrode s solution prepared according to 
J H Hanks The vessel segments were 
removed from animals mostly dogs within 
SIX hours after death and stored m the 
above solution up to 42 days before success 
ful transplantation into other dogs The 
crucial test of human apphcation remained 
As a result of the fact that 22 out of 25 
dogs who had their abdominal aortas in 
grafted and who remained alive with blood 
coursing through the grafted aorta for 
periods of from four days to ten months 
the authors secured segments of arteries 
and aortas from human beings who died 
suddenly without any history of sepsis The 
authors stored these segments in the same 
manner as the experimental sections taken 
from dogs and subsequently implanted 
them into recipient human patients for the 
purpose of bridging gaps in large artenes 
This has been tried on 15 human subjects 
so far who the authors state have given 
results seemingly very promising Of the 
fust 9 patients operated upon 7 cases at 
the time of the report were alive for periods 
rangin„ from 7 weeks to 6 months and rm 
proving whereas 2 cases expired theautop 
sies showing no disruption or failure of 
the grafted aorta 

If this work is substantiated by others 
It will be an immense contribution 
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The Surgery ot Scars 


The formation of scar tissue consequent 
upon any type of trauma is a biologic in 
herency of most living things The lobster 
rarely scars he regrows a lost daw So far 
as man is concerned that biologic potency 
has been lost with the exception of the 
epidermis Were it not for the formation of 
scar tissue there would be no such thing 
as the healing of wounds, since that is 
nature s only method of obliterating tissue 
voids m man 

The responsibility of the surgeon lies in 
the avoidance of excessive formation of 
scar tissue on the one hand and knowing 
how to deal with scar infiltrated tissue on 
the other This is particularly important to 
the plastic surgeon who is routinely called 
upon to remedy the defects resulting from 
the formation of too much scar tissue or its 
presence m situations adverse to adequate 
function In fact scar tissue is mimical to 
both form and function 
In spite of its pre eminence, the scar 
remains a biologic enigma It is a surgical 
nuisance No class of cases is more con 
sistently and effectively bungled than one 
where the surgeon has to deal with a scar 
per se The reason is simple The problem 
of the scar is still considered an elementary 
one in surgery and therefore, is attempted 
by any surgeon or is relegated to the inex 
penenced hands of the interne In any case, 
Ihe results are surgical junk (Fig 152) 

NATURE OF SCAR TISSUE 
To deal adequately with a scar one must 
understand the nature of scar tissue It is 
nature s only biologic defense against an m 
jury too extensive for primary or orderly 
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healing It is a pseudophysiologic tissue with 
perverse innerv ation, inadequate circulation, 
poor construction and negligible qualities 
of repair Physiologically, it is a biologic 
foreign body Surgically, it is a tissue ice- 
berg, two thirds of which is usuallj buried 
below skin level with tentacles reaching in 
all directions Its external appearance too 
often belies its surgical implications It 
may harbor withm it most valuable slruc 
ures as well as the potentialities of malig 
nancy 

Whenever the orderly, normal cellular 
structure of an organ is upset by any form 
of trauma, the injured area becomes essen 
tially electronegative Due to ph>sical de- 
rangement of the architecture of the part, 
an outpouring of serum and fibrin appears 
within a few minutes If the trauma is sufti 
cient, whole blood will appear in the wound 
A coagulum results which acts as a tem 
porary protective mechanism for the unm 
jured remains of the part After about 70 
hours there is a proliferation of tibroblasts 
which continues until the fibrin has been 
replaced by connective tissue Depending 
upon the nature of the injury as well as the 
tissues involved, the connective tissue then 
becomes infiltrated by blood vessels or even 
by nerve fibrils This continues until the 
scar tissue is completely organized or con 
traded to a point where further ingrowth 
of vital tissues becomes impossible The 
scar then becomes a permanent part of the 
architecture of the injured region A cer 
tarn amount of activity continues within 
the scar tissue for an indefinite time The 
essential clinical feature thereafter is the 
contraction of the tissue As a result of this 




Fig 152 ^ Surgical junk (the result of poor original repair or inadequate care) 
{Top lejt) The deformed nose with twisted septum and major obstruction (poor ong nal 
repair) {Top right) The humped nose with drooping tip and receding hp (careless 
submucous resection) {Bottom le/t) The distorted human form (inadequate surgical 
care of burn wound) {Bottoii right) The deranged middle face (superfluous original 
repair rotation of cheek dap to nasal defect a destructive procedure) 
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Fig l 32 B Surgical junk (Con 
tinned) (Top) The grafted malignant 
ulcer (an error of missed diagnosis) 
{Bottom) The deforming hypertrophic 
scar (due to forced suturing instead of 
<plit grafting defect Reconstruction 
now necessary via suprascapular lube 
shown) E\en so w,hen tube is spread 
into defect its edges must be approxi 
mated m serial Z plasty to 3\oid 
fiddle-string pull o\er neck region 


secondary metamorphosis distortne effects 
are produced upon tissues collateral to the 
scar which eventually lead to some type of 
deformity It is this influence of scar tissue 
upon Its surroundings which makes il a 
problem of great importance from the stand 
point of plastic surgery 

T\PES or SCARS 

For our purpose scars may be divided 
on clinical grounds into epidermic atrophic 
hypertrophic and neoplastic Lnder the last 
heading are included the keloids This 
restricted subdivision of scars is more easily 
understood and remembered It i» basic 
from the clinical and the surgical as well 
as functional standpoints The commonly 
listed subdivision of scars into minimal 
extensive flat, indurated sclerosed and 
a legion of other names does not seem to 
the author to subserve any useful function 
but only confuses the student 

Epidermic Scars 

The epidermic scar results from a super 
flcial injury involving only the outer layers 
of the skm It is essentially of esthetic con 
sequence and rarely results m any func 
tional implications (Fig IS3) Itis inshort 
the scar of abrasions In its histologic im 
plications it IS comparable with the second 
degree burn 

Atrophic Scars 

The atrophic scar is unstable It usually 
results from relatively large or full thick 
nKS losses of tissue where healing occurs by 
secondary intention and final cicatrization 
Outwardly it is a thin appearing scar with 
a poor circulation and subject to constant 
solution and ulceration Its atrophic char 
actcc IS essentially the result of poor neuro 
arculatory integrity and a high degree of 
collagen formation within the involved 
tissues The slightest amount of friction 
or injury results in breakdown of the 
epithelial covering of the scar This is usu 
ally followed by infection which is difficult 



Fig 1S2C “Surgical junk’ (Co«/ma«<i) The “frozen’ hand (due to splinting m extension 
and delay m grafting burned dorsum) 



Fig 152D ‘Surgical junk” {CotUmued) The deformed hand 
(Poor original treatment of hand with unduly delayed reconstruction 
Latter madequate when planned, as shown in photograph Flap 
should have been planned to cover enbre scarred area of thenar and 
wTist regions When a flap of necessary dimensions is not available at 
chosen donor site, the latter should be abandoned and another 
sought, or the flap applied only to selected peripheral area of scarred 
defect Where it is buried within center of defect as shown above, it 
IS imbedded contrary to principles governing preparation of recipient 
sites and often has to be completely sacrificed in replanning of ade- 
quate reconstruction This entails unwarranted tissue cost 





Fio. 152E. “Surgical junk” {Conttnued). Tbe contracted hand (due to ill-advised incisions 
of infected band). 


to eradicate (Fig 154). It is an unstable 
form of healing and almost universally 
interferes with the function as well as the 
use of the part 

These scars are comparable with the 
third-degree bum, as&ociated with loss of 
subcutaneous tissue In connection with this 
type of scar there is usually considerable 
atrophy of collateral and underlying tissues 
from both the pressure of the conlrarting 
scar itself on the tissues, as well as its inter- 
ference with normal function. Because of 
this, tbe scars should be remedied as soon as 
possible lest they interfere with the drcula- 
tion of tbe part, which then makes grafting 
difficult, since the grafts have to be placed 
into inadequate beds If this is not done, 
sooner or later contractures develop which 
further impede the function of the part and 
thus may ultimately destroy its over-all 


Usefulness or make total rehabilitation im- 
possible (Fig. 155). 

Hypertrophic Scars 
Hypertrophic scars should not be con- 
fused with keloids The former, although 
raised above skin level, never attain the size, 
distinctive architecture or tbe activity that 
the latter do. The raised hy pertrophic scars 
have an atrophic epidermis, formation of 
collagen bundles in the papillary and sub- 
papillary layer and a flattened epidernio- 
dermal j'unction They are often transitory 
scars which, in due course of time, undergo 
spontaneous regression unless constantly 
irritated or infected. They may go on 
through a stage of quiescence to the forma- 
tion of the atrophic type of scar. The hyper- 
trophic scar, in contrast with the atrophic 
scar, is much softer and movable and does 
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not produce the fixation and the distortion 
of underlying and collateral tissues Where 
such scars appear on exposed parts of the 
body or in places where irritation is un 
avoidable it is best to remove them Com 
plete removal of these scars in contrast 



Fig 1S2F Surgical junk (Con 
tin icd) Carcinoma of burn of 31 years 
standing 



Fig l 52 G Surgical junk (Coi 
Itnucd) The genesis of fiddle string 
contractures (ill advised mcision of 
right popliteal region) 

with keloids usually results in a cure For 
details of management see the section un 
Surgery in this chapter (Fig 156) 

The hypertrophic scar from the stand 
point of traumatic genesis is comparable 
with the atrophic type and therefore with 
the micropalhology attending a third 
degree burn The difference between the be- 
havior and the appearance of the two types 
is due to the fact that whereas in the 
atrophic type quiescence and involution are 
Its pattern in the hypertrophic type hyper 
plasia and subjective symptoms such as 
burning pain and itching are not uncom 
mon The latter is due to cellular inclusion 
of epithelial remnants of histologic entities 
from the subcutaneous ti'isue such as the 
sweat glands These are comparable with a 
similar condition found in certain third 
degree burns The posltraumatic activity of 
these cellular inclusions viz sweat ghnds 


Fig 1S2H “Surgical junk.” (Continued) The ‘frozen” foot (poor 
original repair and neglected wound closure by free graft) 



Fig 153 \ The epidermal scar Healed ell managed essentia!l> 
'econd degree burns of hands (Negro) Note conser\ation of skin 
detail loss of pigment, noninterference with function and beginning 
of repigmentation within burned area, e«pecially marked on right 
hand 
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and their isolated activity when body tem 
perature is raised, produces the periodic 
Itching m hypertrophic scars In contrast 
with the atrophic scar, the hypertrophic type 
IS essentially the result of a high degree of 
neurocirculalory activity and a low rate of 
collagen formation within the injured 
tissue 

Neoplastic Scars 

Foremost among neoplastic scars are the 
keloids They were first precisely d^ribed 
by Ahbert in 1814 as, ‘ Shellfish With Proc 
esses Like Legs Implanted Into the Skin 
The name was derived from the Greek, 
meaning ‘claw ’ 

Keloids are benign proliferative, fibrous 
tumors arising m the subpapillary plexus of 
the cutis leading to a raised circumscribed 
shiny, hard, smooth, hairless growth which 
when It attains a certain size may remain m 
that state or eventually grow to unsuspected 
proportions One of the outstanding dim 
cal features of the keloid is the abrupt 
transition from the tumor to the surround 
mg tissues (Fig 157) 

Numberless theories have been put forth 
to account for their genesis One theory of 
causation held as most likely by many 
modern writers is the hormonal hypothesis 
There is some support for this in the fact 
that spontaneous resolution frequently oc 
curs m keloids after the menopause, and 
also in the rarity of keloids in the old and 
the prevalence of keloids in the young 
Paraffinomas should be included under 
the heading of neoplastic scars, although 
there is initially no involvement of the 
skin and therefore no clinical evidence of 
scar tissue The picture is, ne\ertheless, one 
of gradual and protracted scar formation 
consequent upon the absorption and the 
amalgamation of the paraffin with the fatly 
tissue under the skin, leading to irntation 
and ingrowth of fibroblasts and eventually 
resulting m subcutaneous scar formation 
With the passing of time this may eventu 
ate m neoplastic or malignant proliferation 



Fio IS3B The epidermal scar (Ccfn 
ttnued) Healed essentially epidermal 
steam burn (outlined) Thick infra 
patellar scars due to secondary injury 

The paraffin acts as a foreign body and, if 
injected immediately into the skin or in- 
tradermally, will definitely result in scar- 
ring of the skin itself, if not early ulcera 
tion 

Other neoplastic scars are such as present 
true, malignant changes microscopically 
dassifiible as epidermoid carcinomas, sar- 
comas, or the so called Marjolin ulcerations 
(Fig 156) These are usually old atrophic 
constantly irritated scars which, through re- 
peated breakdown, infection and protracted 
healing, finally result in unmanageable 
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Fig 154 The atrophic scar (Top) 
Postamputation scar Note Dat, smooth 
transition of scar into skin Also con- 
tracting quality and tension of scar 
tissue These are the unstable, deform 
ing scars (Bottom) Postmcisional 
atrophic scar due to forcible closure 
with recurrent breakdown, ulcerated and 
infected Note deforming tissue tension 


ulcerations in which neoplastic tissue pro 
Iiferation takes place For treatment see the 
section ‘ Surgery ’ in this chapter 

Physical Therapy 

In many cases, before surgery is decided 
upon, It is well to assist nature by massage, 
passive motion, and treatment by X rays 
and radium in the softening of the scar tis- 
sue (The latter should be attempted only 
by a highly experienced roentgenologist ) 
This may involve the expenditure of con 
siderable time but in certain cases consti- 
tutes intelligent preoperative treatment in 
that It accomplishes two things frequently 
necessary m very old scars which have 
mvoIv«l, to a major degree, the collateral 
tissue Such preoperative treatment relaxes 
and softens the scar so that eventually a 
noticeable change may occur m its integrity 
The improvement of the quality of the scar 
tissue may permit eventual use of at least 
part of It m ultimate reconstruction Sec 
ondly, the relaxation and the softening of 
the scar allows for gradual improvement 
of the part, so that sudden release after 
excision does not result m complications 
such as fracturing of bone, dislocation of 
a joint injury of a major vessel, or the 
laceration of a nerve 

The greater ones experience with scars, 
the more inclined one is to take them sen 
ously It IS a good policy to take the same 
surgical attitude toward them as one does 
toward a benign neoplasm From the stand 
point of the plastic surgeon, it is sound 
principle to insist upon complete and thor- 
ough elimination of all scar tissue before 
doing an> repair This ideal, of course, is 
not always possible because of the amount 
of scar tissue, its position, the state of its 
organization or lack of normal tissue for 
replacement in the repair In such instances, 
as indicated heretofore, scar tissue itself 
may have to be prepared for actual use in 
the reconstruction of defects 

Personally, I think it is an admission of 
surgical defeat to have to use scar tissue in 
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repair, but at times circumstances Jeave no 
alternative Under such conditions one is 
forced to collaborate with a potential 
enemy 

SURGERY 

Indications tor Rtuoval of Scabs 
Scars must be removed because they in 
lerfere with function or they are painful 


either a block or general anesthetic may 
have to be employed The choice of general 
anesthetic must depend entirely upon the 
general condition of the patient and the na 
ture and the extent of the scar which is to 
be removed 

Don ts in the Surgesv op Scars 
Where one is forced to operate upon a 
scar tissue 



Fig 1S5 The atrophic burn scar The dark patches are areas of 
pigmentation 


or they appear on exposed areas of the 
body, or they are disfiguring, or because 
malignant change has taken place within 
their confines 

Anesthesia 

Local analgesia is not alwa>s adequate 
during the excision of a scar This js due to 
two reasons (1) the diffusion rate of novo 
came m scar tissue is exceedingly slow and 
inadequate, (2) the analgesia does not 
reach the sympathetic innervation of the 
blood vessels within the scar These, upon 
section, result m so called ‘ blood vessel 
pain ” Consequently, in extensive scars 


( 1 ) Don t operate unless fully conv ersant 
with its kind and content 

(2) Never operate too early 

(3) Never operate too much 

(4J Always prepare an extensive scar 
beforehand by proper physical therapy 

(5) Always operate cautiously 

(6) Always remember that with old 
scars there is distortion of collateral tissue, 
VIZ, tlie shortening of muscles, tendons, 
blood vessels, nerves, bowing or fragility of 
bones, displacement of joints and other 
structures, so that sudden release of the 
scar tissue may result m serious complica 
tions or consequences 
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Fig I36 The neoplastc scar Note 
proliferation of edges and nodular ap 
pearance of old granulation (issue par 
ticularl> near edges of ulcers Biopsy 
disclosed early neoplasia in these nod 
ules as well as in the ulcer edges Kadi 
cal section of all sVin and scant subcu 
taneous tissue was done on back of leg 
and temporary thin split grafts applied 
while large Ihoraco abdominal tube was 
being readied for the extremity Implan 
tation of tube should be done only after 
6 months and re b opsy 

Foremost among the foregoing is the 
matter of operating on scars too early 
There is one exception to cautioning against 
early operation on scar tissue On the pnn 
ciple that a scar is only made worse by con 
stant stretching and definitely improied by 
relaxation if scarring then takes place in a 
location where it is by normal function con 


stantly tensed or irritated it is belter to do 
an early simple Z plasty or transsection 
at the point of greatest tension with free 
grafting of the surgical defect It is nothing 
more or less than the age old practice of our 
predecessors of culling across a scar to re 
lease the pull with the obvious advantage 
of free grafting and avoidance of more 
scarring The relaxation will not only avoid 
functional aberration of the part but even 
tually will result in a softer more pliable 
and at times even useful scar 

Tvpes of Operative Procedure 

The actual operative procedures upon 
scar tissue itself may be divided into scar 
revision partial excision complete excision 
with primary repair IranssecUon of the 
scar with free grafting of the surgical de 
feci partial or complete excision of the scar 
with inshifting of collateral tissue and 
finally the replacement of the scar tissue by 
other tissues brought m from a distance in 
the form of pedicles 

Scar Revision 

W here a scar has shown decided improv e 
ment as a result of physiotherapy its func 
tional implications can often be resolved 
if the scar is not too extensive by so-called 
tissue revision This consists in certain 
planned geometric incisions of the scar 
lissue Itself This implies the so-called Z 
plasty V Y plasty and other forms of 
revision The e procedures are not always 
as elementary as they may seem offhand 
Therefore the surgeon must be thoroughly 
conversant with what is required of these 
procedures as well as their limitations 

The Z Plasty 

Since the Z plasty is one of the most 
frequently employed procedures in the re 
vision of scars it will be described here in 
sofar as it applies 

With the scar under tension the proposed 
incisions are marked out with S per cent 
cresjl green in alcohol The central line of 



Fio 157 The hypertrophic scar 
(Top) Cervical scar following third 
degree burn Note thickne^ and yet 
comparative elasticity of scar tissue 
with a thin epithelial cosermg Also note 
lack of collateral tissue deformity which 
IS more peculiar to atrophic scars 
(Right) Condition of hypertrophic cer 
\ical scar after partial eNOSion Note 
tendency toward replacement by hyper 
trophy of suture lines This can be 
avoided in final scar eicision by under 
mining and complete relaxation of col 
lateral tissues Also observe reconslitu 
tion of neck form at this stage 

the Z IS drawn along the moat prominent 
part of the web and the arms of the Z 
which are of the same length are laid out 
parallel to eacli other at the ends of the cen 
tral line on opposite sides at about a 60® 
angle to the central hue thus mal ing an 
atypical Z or reversed Z depending on 
the condition of the surrounding tissues 
The 60° angle between the central and the 
projected arm lines of the Z has been 
found to be the most satisfactory angle for 
practical u'^e but angles between 60“ and 
20° can be used depending on the elasticity 
of the tissues, on the thickness of the 0aps 
essential to \iabihty the location of the 



contraction and the contour of the part 
(Tig 159) If unequal ingles are used, the 
arm lines will ' jrallel 
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Fig 158 The keloid {Top) Keloid 
in Negro, the result of collar button irri- 
lalion {BoUom) An unusual circumfer- 
ential keloid m uhite male arising from 
suture line about thick ^plit skin graft 
The latter can still be seen in center of 
keloid Note two smaller keloids on 
shoulder, result of towel clip perfora- 
tions at time of operation Observe 
highly organized appearance and precise 
edges of lesions, as contrasted viith 
h>-pertrophic scars 


■\\Tien the incisions are made following 
the marked-out ‘“2” pattern, two triangular 
flaps are formed These flaps are mobilized, 
bindiQg scar tissue beneath is removed, and 
all bleeding is checked. The extremities of 
the central incision then draw away from 
each other by retraction, the central line 
becomes longer, and the angles become 
blunted. The flaps are then transposed and 
sutured without tension so tliat their outer 
margins are in approximation and their tips 
touch the corners of the bases of the op- 
posite flaps The sutured wound is also 
“Z”-shaped, but the “Z" is turned through 
roughly 90®, is elongated, and the central 
line of the original “Z” now lies trans- 
versely across the line of scar pull. For 
further discussion of this subject the reader 
IS referred to Chapter 21, “Surgical Geo- 
metries ” 

Partul Excisions 

Where complete excision is not practi- 
cable or possible, repealed partial excisions 
of scar tissue are done. W'here this is done 
in old, organized and avascular scars the 
excision should be made along the border 
of the scar. Notwithstanding the recom- 
mendation by some authors to do excisions 
routinely from the center of the scar, this 
is not consistent with phvsiologic facts, and 
the practice cannot be supported by ex- 
perience As indicated heretofore, scar tis- 
sue is a pseudophj'siolQgic entity. Hence, if 
excision is made from Us center, the result 
of the closure must be based upon the in- 
escapable fact that both bps of the defect 
consist of abnormal tissue. Clinically, this 
is substantiated by a relatively large per- 
centage of postoperative breakdowns and 
secondary hypertrophic scar formation, 
which occurs in such cases. This is unavoid- 
able since pseudophysiologic tissue cannot 
enjoy normal healing and result in normal 
scar formation If, on the other hand, ex- 
cisions ate made from the periphery of the 
scar, at least one of the lips of the surgical 
wound consists of normal skin which is 



Fic 159- “Z” -plasty of aolecubital “fiddJe string” scar {Left) Freoperative [Right) 
Postoperative Tissue repair well planned, suturing shows signs of haste. 

able to supply the badly needed circulation time into two or more smaller scars which 


m the healing process followng closure. A 
much smaller number of postoperative 
breakdowns will be met with in this type of 
procedure Hence, the importance of know- 
ing the quality of the scar before deciding 
on the method for its eradication 
If the excision is made from the periph- 
ery, the same quantity of scar, or more, 
can be removed as with a central excision 
This is accomplished by the planned bilat- 
eral excisions as illustrated in Figure 160 
This procedure is particularly adapted to 
scars whose polarity is parallel with the 
lines of Langer. Almost invariably the orig- 
inal scar mass is divided in due course of 


with the attendant skin relaxation can be 
removed at one time 
Where the scar obviously has a fairly 
good intrinsic circulation, there may be an 
advantage in excising a block of its center 
and thus avoiding repeated small invasions 
of the good collateral skin, which is the 
only major obj’ection to the latter procedure 
(Fig. 160. 

Total Scar Excision 
The ideal form of scar ablation is by 
total excision and primary closure of the 
surgical defect. This is not alwajs possible 
or practicable, as indicated heretofore ; but 





B 



Fig 160 Planned excision of scar (A) Areas a and b are excised at first sitting 
Iea\ing area c for subsequent excision Dotted areas show extent of undermining for 
closure (B) Closure after e\cis on of a and b in A (C) Scar C is then excised by 
removing a or b or both at one time depending upon actual size of areas and elas 
t city of collateral skm This leaves the ino extremities of scar C to be removed subse- 
quently as shown m D (D) Optional plans of closure of polar defects remaining after 
final scar erad cat on Choice of incisions indicated depends upon skin elasticity and 
relat on of scar to collateral tissues or organs such as the e>e ala or corner of mouth 
(E) Final appearance of closure suggest^ in D 




Fig 161 (£c/f) H>-pertrophic scar of back foUoving th rd-degree bum Note ill 
advised attempt at patch grafting into body of scar {Right) Same case foUonmg 
repeated (4) partial excisions of scar At th s point only isolated small are^ need exc sion 
to complete the task The long 1 near portions of the scar are actuall> atrophic suture lines 
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Fig 162 Atrophic scar of forearm To a\o d obliteration of scar outline and to perm t 
accurate esc sion the scar should be outjmed with and ne dye Incisions always should be 
made outside outline Loirer photograph somenhat magnified to show skin data Is 


where it can be earned out certain prelim sutures usually cut through in the process 
mary precautions should be taken in order of healing or set up focal cellular reactions 
to avoid surprises or failures First of all which eventuate in a beaded wound 
one should make certain that the best pos With the area well illumined it is good 
sible operating room lights are available practice to outline carefully all the skm 

This is even more important in dealing with ram iications of the scar with one of the 
scar tissue than with normal tissue To miss aniline dyes such as brilliant green (cresyl 
certain detail ramifications of a deep scar, green) or methylene blue (Fig 162) This 
which then remain in the lips of the wound avoids distortion of the scar as well as of 
js to do a closure by inserting suture roa the collateral tissue during the excision The 
terial into scar tissue unknowingly Such latter can thus be carried out with greater 
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SUB&tCHL D£fECT 
EFTBB BXCISIDff 



scan SUPSBIMPOSBD ON SUPQICpl DEFfCT 

TO SHor^ EXPcr BBiarmmp between tuetwo 



SUB SUPSaiMPOStD OM SUBBICAL CEFtCT 70 SHOW 
EXACT SfUTIONSHiP BETWEEN THE TWO 


mcHES 

Fig 163. Relationship of scar to sur- 
gical defect remaining after excision. 

All patterns made at time of operalioa, 
to presene accurate relationships. 

ease and precision Finally, this aids in the 
study of various angles, segments and pro- 
jections of the scar, which is helpful to 
expert closure 

Having once outlined all the ramifica- 


tions of the scar, one must consider the 
collateral tissues as concerns lines of ten- 
sion, disturbance thereof and displacements. 
Thus one can arrive at some idea as to the 
shape and the e-xtent of the resultant sur- 
gical defect after excision. This is impor- 
tant. One of the greatest surprises to the 
neophyte after excision of a scar, say one 
inch in width and two inches in length, is 
the resultant defect which may be three 
inches in length and two and one-half or 
more inches in width, with all tjpes of un- 
expected angulations and tissue retraction 
( Fig. 163 ) . It can be put dow n almost as an 
axiom in the surgery of scars that the sur- 
gical defect remaining after excision will be 
at least 30 per cent more extensive than the 
original area covered by the scar itself. In 
actual practice the surgical defect is often 
50 or 100 per cent, or even more, in over-all 
extent than the area involved by the scar. 

This brings up the important fact that 
total and complete scar excision almost 
invariably establishes a surgical defect at 
least equal in area to the original wound 
Frequently, the defect is even greater than 
the original wound because of tissue retrac- 
tion and surgical undermining necessary 
for relaxation. Finally, it is a practical 
fallacy to assume that when the scar tissue 
is excised, one will only reproduce the 
original area involved by the trauma. It 
must be temembeied that in the healing 
of the original wound a certain amount of 
scar infiltration in the periphery of that 
wound has taken place. This must be in- 
cluded in the excision of the visible scar. 
Hence, the ultimate surgical defect to be 
anticipated will not be only 50 per cent 
more extensiv e than the surface of the scar, 
but at least 10 per cent larger than the 
original wound. In other words, whereas the 
scar may have been two and one-half square 
inches, the final surgical defect after com- 
plete scar excision probably will be at least 
four square inches (Fig. 164). 

With the foregoing in mind, one is belter 
prejared for the exigencies of scar surgery. 



SURGERY 


3J1 


This should be done as meticulously as the 
excision of a neoplasm The scar tissue 
should be firmly grasped by a reliable in- 
strument, such as a toothed forcep, accur 
ately circummcised through the derma so 
that no ragged shin edges are created 

Since hemostasis is rather difficult id 
scar excision the excision should be carried 
out under constant suction In this manner 
the fine line of cleavage between the scar 
tissue and its environment can be kept un 
der direct vision and all of the deep rami 
fications of the scar can thus be deanly 
dissected out It will be found after some 
practice that a much cleaner and more 
accurate excision can be done if one learns 
the ‘deavage” method of dissection as 
described m Chapter 12, The Surgical 
Process ’ in the sections on incisions and 
t}’pes of dissections By this means one 
can learn to ‘feel" the difference between 
scar tissue and normal tissue through the 
blade of the scalpel Incidentally it is much 
better to dissect normal tissue away from 
the scar rather than to try to dig’ scar 
tissue out of Its environment 

The surgical wound remaining after the 
extirpation of an extensive scar is a very 
interesting one The depths of such a wound 
are usually not smooth and symmetric or 
what one might call a handsome wound In 
stead, due to the extirpation of the many 
scar ramifications, large tags of deep tissue 
will have been left here and there viable 
and useful , although they could be excised, 
they may be very serviceable in the repair 
of the surgical defect They often fit into 
recesses where wound apposition by suture 
IS difficult 

One of the great problems in the closure 
of a wound remaining after extensive scar 
excision is what to do with the depths of 
the wound Wound closure following scar 
excision presents two important geometric 
problems One is the closure of the various 
segments of skin, and the other is the ade 
quate repair of the depths of the wound 
The latter can usually be remedied only by 
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Fic 164 The scar and its surgical 
defect 

the msbifting of subcutaneous tissue This 
can be reduced to a minimum through the 
conservation of such tissue as can be left 
behind by meticulous extirpation of the 
scar alone Not to secure the depths of the 
surgical defect properly is simply to end up 
with a depression defect These depression 
defects sooner or later call for secondary 
operations which can easily be avoided at 
the time of the original excision 

Finally, m complete one stage excision 
of extensive scars attention must again be 
called to the fact tJiat the ramifications in 
depth may not only be tentacles about inno- 
cent tissues, but they often include vital 
structures, such as large blood vessels or 
nerves Therefore, it is all the more impor 
tant that only scar tissue be removed and 
that it be done so meticulously that no 
normal inclusion structure is overlooked or 
injured Where such structures are present 
and their import is absolutely essential to 
the function of the part, and where it is 
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Fic 165A A contracture of neck folloning third degree burn Patient found it ex 
tremely difficult to swallow and to control salua \ simple transection of scar and exten 
Sion of chin was done as an expedient so patient would gam comfort preliminary to further 
reconstruction (Fig I63B) Major reconstruction at this time was out of the question 
because with such acute flexion of neck, any kind of prolonged anesthesia was difficult 
Note bilateral ectropion with ulceration of right lower lid Mso observe breaking down of 
scar tissue o\er shoulders a common complication of old burn scars Tjpical atrophic 
scar 

physically impossible to dissect the struc totally abandoned in the past decade or two 
tures away from the scar tissue, under such for the reason that a large open wound was 
circumstances it may be necessary to lea\e created in a pseudophj'siologic tissue which 
tags of scar tissue attached to them This took a long time to heal and finally resulted 
IS one of the rare excuses for e\er leaving in still more scar tissue if not actual keloid 
any scar tissue behind formation With the advent of early wound 

closure by means of skin grafting this old 
Transection OF Scar Tissue practice can m principle be recalled into 

One of the oldest practices in the surgical practice as a serviceable measure in selected 
management of scar tissue always has been ca<^ because with the immediate grafting 
to cut across its fibers where the scar was of the transection the wound is closed and 
most binding This practice has been almost the great objection to the old practice is dis- 
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Fig 165B As a temporary expedient to basic function a simple transection of the scar 
was done followed by sufficient undermming to allow bead to be extended Tbe incision 
was free grafted Patient had immediate relief (1 month postoperative) In the interim 
both lower lids were free grafted to resolve ectropion There is still some eversion of 
outer one half of left bd unavoidable m this case becau^ of difficulty in mamtainini 
tarsorrhaphy due to severely damaged lid margins as well as deeper lid tissues Isote 
rapid healing of shoulder ulcerations following cervical grafting The concomitant release 
of collateral tissues allows for the healing 


pensed with (Fig 165) In other words 
where no raw area is left no scar tissue 
will re form As with the old method the 
part IS relaxed and function is restored 
Where the surgical defect following Iran 
section of a scar is obviously an avascular 
sclerosed bed and further improvement of 
the bed cannot be attained by more exten 
sive transection or deeper dissection the 
defect can still be closed by simply rotating 
1 so called French flap from the collateral 
tissues across and into the scar so that im 


mediate closure can be attained In fact this 
latter procedure is a far better and a more 
nearly ideal method of immediate repair of 
scar transections than free grafting It 
often proves to be a permanent partial re 
pair of a scarred defect whereas the use of 
a free split shin graft is often only a tern 
porary expedient of little actual recon 
structive value Wherever collateral tissue 
IS available for rotation flaps jt is good 
practice to plan scar transections with that 
in mind particularly where two or more 
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Fig 166 (Top) Extensive deep scar 
of arm and elbow (gunshot wound) 
necessitating immediate complete re 
moval because of neurociroilatory inter 
ference Tissue must be imported to 
cover surgical defect left after exa 
Sion (BotfoiJi) Scar has been excised, 
with tube graft partially opened to cover 
surgical defect Further spreading of 
graft to be done as case permits to ac 
complish complete extension of extrem 
ity Sudden extension of long contracted 
joints must be avoided in certain cases 
because of danger of overstretching 
nerves and blood vessels (See text ) 


flaps can be thrown across a binding scar at 
the same time because what scar tissue 
eventually remains between the flaps can 
often be excised later with direct approxi 
mation of the edges of the flaps This re 
suits in complete functional restoration of 
the part without further complicated and 
protracted migration of tissue into the 
defect 

Excision with Ingrafting 

Where total scar excision with primary 
closure, partial excision or transection with 
free grafting or inshifting of collateral flaps 
IS not possible, yet complete excision is im 
perative tissue must be prepared first in 
the form of flaps or tube pedicles at a dis 
tance This must then be migrated into 
proximity to the scarred defect in prepara 
tion for Its imbedding into the surgical de 
feet consequent upon excision This type of 
situation IS not rare m extensive scarring of 
the head, face, neck, hands, feet or the lower 
third of the leg (Fig 166) 

Scar D£capitation 

As noted heretofore one of the two great 
problems following total excision of scars 
is the adequate reconstruction of the depths 
of the resultant surgical defect This is not 
always an easy matter Particularly is this 
true in parts of the body where collateral 
deep tissues are at a premium, too vital to 
be used for filling in the defect, and where 
tissue would have to be imported in order 
to accomplish the desired result 

Hence many authors recommend the ex 
cision of merely that portion of the scar 
which projects above the level of the sub 
cutaneous plane It is then recommended 
that the lips of the skin edges be under 
mined and brought over the remaining scar 
tissue (Fig 167) In other words, the deep 
portion of the scar remains in the depths of 
the wound The problem of what to do with 
the depth of the wound is thereby circum 
vented This practice is not recommended 
by the author simply because it is only a 
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makeshift for functional repair One of the 
essential reasons for the removal of a scar 
IS to improve function, and so long as any 
scar tissue remains m the depths of a 
wound, complete function never can be 
ultimately realized In such cases it is 
recommended that the scar be completely 
excised and the skm closed m so that it lies 
snugly against the depth of the wound, even 
though this results in a temporary surgical 
defect, a depression It is better m such 
cases to be satisfied with the need for a 
secondary operation consisting of the im 
portation of subcutaneous tissue in the 
form of fat, cartilage, fascia, derma or bone 
which can at a later date be insinuated un 
der the skin This point is emphasized here 
simply because some textbooks on general 
surgery leave the impression that scar 
decapitation ’ is good routine practice 
From the standpoint of the plastic surgeon 
especially where it concerns the matter of 
facial expression, the glaring fact remains 
that so long as any scar tissue remains in 
the substance of the part, detailed function 
IS improbable 

Total Scar Excision and Im mediate 
Reconstruction 

There are situations where, coincident 
with total scar excision, it is necessary that 
some degree of immediate reconstruction 
of the part be done This is particularly 
true m major injuries of the extremities and 
more so in the lower than m the upper 
extremity This has to do particularly with 
complex wounds of these parts, such as 
shrapnel or gunshot injuries involving not 
only skin and the remaining soft tissues 
underneath, but bone and joint as well The 
excision of all scar tissue would not only 
reconstitute a large original wound but also 
recreate the difficult problem of some kind 
of immediate closure In other words, the 
wound is so extensive, so deep and involves 
so many structures that secondary recon 
struction would be inadequate if the wound 
were onij free grafted or allowed to granu 
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Fic 167 (Tpfi) Scar decapitation 
a procedure which may be esthetically 
satisfactory but often functionally in 
adequate because scar (renter) left in 
depths of wound acts as a biologic for 
cign body and a functional impediment 
Proper method of scar irradi 
cation (complete) permitting muscle re 
pair and hence functional restitution 
Where scar does not involve fascial or 
muscular structures below the problem 
IS a Simpler one, and burial of scar may 
be chanced 

late before grafting Hence, coincident with 
total excision of scar tissue, the plan must 
include some degree of immediate soft 
tissue reconstruction 
The most expeditious method is that em 
bodying the inshifting of neighboring tis 
sues (See author’s dermoplasties, Chapter 
16, 'Skin Grafts and Gracing,” also "Ex 
treniities ”) Although this is basically 
founded upon collateral incisions, it must 
not be confused wath tlie so called relaxing 
inciMon whose exclusive purpose is io per- 
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in\t skm closure The procedures referred 
to here (Chap 29 Lower Extremities ) 
on the other hand ha\ e for their principal 
aim the immediate ablation of complex 
uounds and the establishment of proper 
tissue enMConment in depth for subsequent 
reconstructive procedures of an orthopedic 
or neurosurgical nature 
The procedures consist of calculated and 
meticulous dissection of double pedicle 
flaps or both single and double pedicle 
flaps collateral to the surgical defect with 
shortening of the circumference of the ex 
tremity by mobilization of subcutaneous 
tissue from a secondary surgical defect 
thus allowing for the reduction of the latter 
sometimes to a point where it can be closed 
without any free grafting Where much 
tissue IS heeded m the depths of a wound 
the mobilized subcutaneous tissue or fascia 
of the secondary defect m the form of 
pedicled fat flaps can be transposed into 
the depths of the primary defect This not 
only fills m the latter but also establishes 
a good bed for eventual bone grafting 
These more extended procedures into re 
gions collateral to the primary delect are 
as a rule not resorted to where only simple 
scar removal is desired but are employed in 
conditions where underlying deep tissue 
deformities exist and immediate physiologic 
rehabilitation of the extremity is indicated 
due to gross circulatory embarrassment 

POSTOPERATIVE CARE 
Whenever the exclusive purpose of an 
operation is the excision of scar tissue 
whether for esthetic or functional reasons 
the ultimate good lies m the avoidance of 
more scar tissue This in large measure de 
pends upon the quality of postoperative 
care of the wound closure The ultimate aim 
must be complete tissue relaxation m an 1 
about the area of excision Where only the 
skin covering is concerned this can easily 
be accomplished by butterfly adhesive 
Strips collodion tension stnpa or any other 
method which will guarantee no tension 


upon the suture line W here deeper lissuea 
such as tendons blood vessels or periarticu 
lar tissues are concerned the entire ex 
tremity may have to be ‘splinted m a 
position of complete relaxation Active 
movements must be guarded against until 
adequate healing has occurred This vanes 
somewhat m different tissues With the ex 
ception of bone and tendon 12 days may 
be accepted as an average This must be 
followed by intelligent passive motion 
massage helio and hydrotherapy of a 
quantity consistent with the individuahza 
tion of wounds as well as patients (See 
Chap 19 Splints & Splinting ) 
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Splints and Splinting 


The question of splints and splinting is 
one of the outstanding problems m surgery 
There are three main reasons for this First 
<=.plinting varies not only from patient to 
patient in the same general type of defect 
but often in the same patient iiith the prog 
ress of healing and the augmenting of func 
tion The second and more important 
reason is that thus far there has been little 
standardization in the matter of splints and 
very little crystallization of the principles 
behind the phenomena of splinting as it 
applies to plastic surgery 
The third and most important reason is 
that splinting is too often looked upon as a 
kind of nuisance in the surgery of repair 
This stems from the lack, of appreciation 
of the dynamics behind the phenomena of 
splinting Too much stress is too often laid 
upon the material nhich is to go into the 
making of a splint and a single mechanical 
purpose which that splint is supposed to 
accomplish rather than what it must sub 
serve under specific conditions of surgical 
pathology and the ever variable exigencies 
of progressive repair In other words ap 
parently related conditions are made to fit a 
preconceived splint rather than a splint to 
fit a given problem m a given patient It is 
an adjTiamic perspective of a dynamic 
necessity The origin of such an attitude 
may be found in the outworn belief that 
the essential purpose of a «plint is to 
throw an injured part out of action This 
logical necessity has been practiced to the 
point of unreasonableness in that injured 
parts are thrown not only out of action 
but also out of form A «plint is good only 
in the degree to which it subserves func 
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tional rehabilitation and formative results 
A crutch is a «plint Irrespective of its com 
position and basic intent if it does not 
permit the patient to walk and perchance 
incurs damage to his shoulder girdle, it is 
not a good splint 

A splint is any medium which will coun 
lermand the effects of the law of gravity 
upon injured tissues as well as the displace 
ment of injured tissues by those uninjured 
maintain the integrity and the selected re 
lationship of tissues or protect the part 
from the patient for purposes of functional 
healing and formative results 

Splints may be divided into two cate 
gories functional and formative To com 
prebend adequately the basic principles be 
hind the phenomena o! splinting one need 
only to realize that the entire question of 
locomotion as well as certain other func 
tions of the body are based at least from a 
mechanical standpoint upon the phenomena 
of splinting Insofar as the anatomic rela 
tionship and the functional interplay be 
tween the bony muscular and covering tis 
sues of the body itself involve the laws of 
leverage and the phenomena of splinting 
bones become the functional splints to their 
related muscles whereas the latter by re 
aprocal action become the formative splints 
of the bones joints or orifices to which 
they are attached 

The phenomena of splinting never will be 
resolved m the students mind adequately 
unless a more dynamic per«pecU\e of the 
cplint is added to his thinking This dynam 
ism IS inherent within the body construction 
Itself and to a large degree determines the 
quality of function and the degree of form 
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From the formative standpoint, splints 
may be divided into orthopedic and esthetic 
From the functional standpoint, they may 
be divided into prosthetic and kinematic 
splints (Chart 5) Ultimately, any splint is 
only a medium which either conserves or re 
stores form and function 

The basic purpose of an orthopedic splint 
IS the restoration of form whereas the 
purpose of an esthetic splint is the con 
servation of form The basic purpose of a 
prosthetic splint is the conservation of 
function, usually through maintenance of 
muscle balance and integrity The essential 
and final purpose of the kinematic splint 15 
the restoration of function 

This dynamic subdivision of splints, for 
instance, is m contrast with the adynamic 
quality of the long used Banjo splint and 
IS also contrary to its principle To quote 
Bunnell, The Banjo type of sphnt should 
be condemned , the straight pull on the fin 
gers m extension leaves them stiff and also 
results m malunion of fractures ’ * In other 
words the adynamic position of the digits 
leads first to the lack of functional restitu 
tion and ultimately to aberration of form 
The end result may be chronic invalidism 

In the designing of splints one should first 
make certain as to what relationship exists 
m a given case between the deformity and 
the dysfunction The same deformity in 
two different individuals does not neces 
sarily produce the same degree of dysfunc 
lion The purpose of the sphnt must alwa 3 rs 
be expeditious resolution of the two toward 
early rehabilitation After construction or 
establishment of splint action, the test of 
validity resides in the reconciling of both 
form with function In other vtords, the 
form of the hand in a Banjo splint remains 
irreconcilable with the purpose of the part, 
therefore, functional rehabilitation remains 
problematic Finally, where a part is 
splinted in form, even healing may be com- 
promised 

♦Bunnell, S Surgery of the Hand, Philadelphia, 
Lippmeolt cd 2 1948 


TYPE OF SPLiNTSt 
Orthopedic (Anatomic) 

The essential purpose of an orthopedic 
splint IS the restoration of form, therefore 
it IS well represented by such things as 
sutures dressings, nails and screws, plaster 
of Paris boards, rods, interdental appli 
ances, Aschs tube the Balkan frame, Stent 
molds atropine interdental wiring mat 
tress sutures and others 

Esthetic (Formative) 

As indicated heretofore the essential aim 
of esthetic splints is the conservation of 
form There are numberless varieties of 
estheses represented by such diverse things 
as fascial slings used in faaal paralysis 
dermic grafts or fat grafts used in the ob 
literatioD of shallow depressions tantalum 
plates used in the restoration of the form of 
the calvarium brassieres acrylic supports, 
tapes adhesives silver and gold inlays, 
cartilage inserts, essentially for purpose of 
support and the attainment of form ivory 
inlays mimicries ( prostheses ’) where 
the conservation of form is too difficult by 
other than artifact These consist for the 
most part of latex substitutes, such as 
artificial breasts, corsets, transformations 
and many others In other words where the 
question of restitution of form or appear 
ance is invoived, an esthetic sphnt is indi 
cated It IS the crutch of appearance 

Prosthetic (Functional) 

The prosthetic sphnt, since it has for its 
basic purpose the conservation of function, 
may be represented by such things as the 
lining of cavities, dental bridges, artificial 
aneplastic parts, obturators, vellums, su 
tures, mtra oral prosthesis, the tarsorrha 
phy, braces (elastic), dermic grafts, pessar- 
ies, therapeutic shoes, applications of cold, 
and many others They are, one and all, 
“functional crutches ” It will become 

t Contrast Tjpes of Splints «jlh Categones of 
Form ' (cf Cbap 23) 
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Orthopedic* 

Sutures 

Dressings 

Nails 

Screns 

Plaster oi Paris 
Boards 
Plates 
Cotton 

Collodion Famts 
Rods 

Mechanic s Waste 
Interdental 
Appliances 
AscbsTube 
Joseph Nasal Spimt 
Wires 

Balkan Frame 
Stent Mould 
Interdental Wiring 
Mattresa SutureS 
Atropine, etc 
Prefonnrf Splints 
(Metallic and 
Plastic) 


ESTHETIct 
Facial Slings 
(to muscle) 
Dermic Grafts 
Tantalum Plates 
^cr^lic Supports 
Siher Inlays 
Gold Inlays 
Cartilage Inserts 
I\ory Inlays 
External Prosthesis 
Rubber (LalCT) 
Subst 
Corsets 

Transformations 
Fat Grafts 
Opiates 


Prosthetic* 
Pressure Dressings 
Dental Bridges 
Artificial Parts 
(Cineplastic) 
Obturators 
k'ellums 
Sutures 

Intraoral Prosthesis 
Tarsorrhaphy 
Braces (elastic) 
Facial Slings 
(to fascia) 

Dermic Grafts 
Peasant 

Tracheotomy Tubes 
Therapeutic Shoes 
Cold 


KlNEUATIcf 
Reading Glasses 
Hearing Devices 
Transpl Tendons 
TranspI Muscles 
Contact Lenses 
Bunnell Splints 
Cbatfield Spimt 
Kazantian Spimt 
Dental Plates 
Vitallium Cups 
(Femoral) 
Sauerbrucb’s 
Prosthesis 
Gallbladder Tubes 
Heat 

Surgical Substitutes 


Prosthesthetic 

1 Tantalum lepaw of foiebead Tatsonhaphy 

2 Intra oral prosthesis with Latex nose 


Orthokin euatic 

VIZ 1 Tendon or Muscle transplant with Bunnell “pull out” suture, etc (see text) 
2 Dental plates with Kazantian ^inng lever with jaw action 
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obvious upon reflection that cold, like the 
dental bridge, is a splint particularly fitted 
for the conservation of function, whether 
it applies to a part or a cell 

Kinematic (Dynamic) 

The purpose of kinematic «ip]mling is 
the restoration of normal function 
When through the service of certain 
splints, a degree of function has been re 
stored and form has been attained and 
restitution of normal use of the part seems 
to be possible, it may be augmented by 
further special splinting in the hope of 
eventual maximum rehabilitation Such 
splints are represented by reading glasses, 
hearing devices, transplantation of muscles 
or tendons, contact lenses, the Bunnell hand 
splint, the Chatfield splint, the Kazantian 
oral splint, dental plates, vitalhum caps 
(femoral), Sauerbruchs prosthesis, gall 
bladder tubes, heat and others In other 
words, the surgical pathology and conse 
quences following trauma may be of such 
degree that only conservation of function 
and form up to a certain le\el is possible 
Thereafter some type of functional coach ’ 
may be needed m order to augment the use 
of a part parallel with the needs of the rest 
of the individual These are the kinematic 
splints 

Compound Splinting 
In actual practice, of necessity, the issue 
IS rarely the mere conservation of form or 
the restitution of appearance, nor is it 
sufficient to conserve what function is left 
m order to attain complete rehabilitation of 
the individual Therefore, it is necessary to 
combine within the structure of the splint 
the concept of both orthopedic and esthetic, 
or estlietic and prosthetic, or kinematic and 
esthetic qualities As a matter of fact, many 
of the substances and items enumerated 
above subserve a dual function when prop- 
erly and fully employed (Viz Tantalum 
plates Tliey may serve the function of pro- 
tection by their presence, without conserv- 


ing the form of the part unless properly 
used ) This invariably results in modifica 
tions of basic splints so that by the inclusion 
of two or more of the formative or func 
tional qualities they become what may be 
termed prosthesthetic or orthokinematic 
splints (Chart 5) Examples of a prosthes 
thetic splint would be an intra oral prosthe 
sis to which IS attached a latex nose, or a tar 
sorrhaphy in combination with a tantalum 
reconstruction of the frontal region An 
ortboprosthetic splint may be represented 
by a dental bridge to which is attached an 
appliance for a stent mould An orthokine 
matic splint is well represented m a case of 
polio paralysis by a tendon transplant se 
cured for the time being by a Bunnell pull 
out wire suture and additional appliances 
coaching the tendon mto function Ulti 
mately, of course with the removal of 
Bunnell s pull out suture, the transplanted 
tendon would remain as a kind of biologic 
kinematic splint to the joint or the part to 
which It had been transferred 
In a sense, the compound splint implies 
the splinting of a splint by another until 
maximum rehabilitation is attained It also 
establishes a concept of complexity in 
splints which only attains simplicity as the 
progress and the conditions of healing per 
mit Experience bears this out When it is 
necessary to splint a grafted lid by tarsor- 
rhaphy, both hds must be splinted by 
sutures until such a time as healing of one 
lid to another is established When this has 
occurred the sutures may be removed, thus 
reducing an orthoprosthetic splint to a sim- 
ple prosthetic splint The latter is repre 
sented by the tarsorrhaphy which must then 
be maintained as a splint until complete or 
ganization of the grafted lid takes place 
This may lake months The important thing 
to remember is that as adequate functional 
rehabilitation is approached, splinting be- 
comes more and more simplified Splinting 
must not only be consistent with the prog 
res> of the case but, incidentally, is an in 
dication thereof When final organization of 



342 


SPLINTS AND SPLINTING 



Fig 168 The suture sphnt Note 
aluminum buttons under loner hp 0\er 
these are tied nire sutures (No 36) 
whose distal loops are within the upper 
lip This establishes a temporary cheilor 
rhaphy until the triangular flap brought 
down from paranasal regioa has healed 
into position The sutures must be 
placed so that splinting does not inter 
fere with feeding as indicated by open 
(left) one-half of mouth They can 
easily be left in situ for a week or 
more without injury to lower itp, ud 
less tied too tightly 

a reconstruction takes place, no splinting is 
necessar> because the reconstruction be- 
comes part and parcel of the anatomic form 
and function of the part and so becomes 
permanently and functionally splinted by 
the awaXoTOsC. \wt.eg,c\t.y ot the wiyile 

SPLINTING AIATERIAL 
The materials used m the accomplish 
ment of '^■phnting are legion and will not be 
enumerated or di'^cus'ied in detail here be 
cause mention of them can be found in any 
textbook on surgery but a certain few will 
be di'^cussed because they are seldom 
thought of as «plints and rarely in terms of 
the principles of splinting 

StlLKE 

Foremost among these is the suture 
While in most other forms of surgery the 
suture IS looked upon as a medium of simple 
wound closure, in plastic surgery it must 


frequently subserve the function of a true 
splint The outstanding illustration m the 
use of a suture as a splint is in the so-called 
‘tarsorrhaphy,” where the eyelids are su 
tured together for purpose of mutual sup- 
port This same principle can be applied to 
the repair of all other orifices and particu 
larly to the lips and occasionally the antis 
or the vagina (Fig 168) WTiere a repair is 
done, say on the injured lower lip, the lip 
can be approximated to the good mate 
by means of a judiciously placed mattress 
suture These sutures should be so placed 
that they subserve their function without 
interfering with the patient’s ability to take 
some kind of food The same fundamental 
precaution applies here as it does in the use 
of mattress sutures for any other purpose 
They never should be tied tightly They can 
hardly be tied too loosely The splinting 
value of such a suture is obvious 

Humid Cotton 

Another very useful material for splint- 
ing, particularly where fine tissue detail is 
involved, i» humid cotton I have found no 
other material equal to it in the "plinting 
of the damaged ear, whether due to a burn 
or other form of injury Alost damaged ears 
can be saved from the fate of the cauli 
flower type, necroses and distortion by 
accurate immediate e^pIinUng with humid 
cotton Petrolatum jelly or other forms of 
oiled gauze are not adequate because they 
are difficult to pack into the detailed struc 
ture of the auricle and because they are 
even more difficult to keep in place 

A sheet of cotton is laid out and "prayed 
with saline or sterile water It is then 
pressed dry with a rolling pm The cotton 
is picked up with forceps and packed bit by 
bit into the recesses of the ear It is then 
covered with dry gauze and bandage or 
adhesive This is a guarantee against post- 
operative edema, subcutaneous oozing and 
consequent deformities 

Before packing the humid cotton into the 
contours of a tissue, it is well to cover the 
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Fig 169 {Lejt) (\) Lower hp ad 
hereat to gum (B) Gingival mucosa in 
cised (C) Lip separated from alveolus 
(D) Stent mold covered by skin graft 
inserted (Note G — stent mold impres 
Sion of defect covered by skm graft ) 
(£) Oral appliance (see H) in place 
securing skin covered mold (F) Alold 
removed Defect grafted Lip free 
Waldron Esser principle of splinting 
split free graft used as lining for labial sulcus (After Gillies ) {Right) Illustrating a 
method of splinting split skin graft intended as lining for nose Nostril was opened wide by 
scar excision, impression taken of cavity with stent (shown riding on vertical bar of oral 
appliance), skin graft neatly draped over stent mold, inserted into nostril and vertical bar 
secured to dental appliance (See text for subsequent management ) 


part with one layer of Xeroform or petro 
latum gauze After a day or two the cotton 
becomes dry and somewhat starchy If it is 
too wet at the outset, it may even become 
hard In severely injured tissues this hard 
ness may result in pressure necrosis of the 
skin particularly if the bandage is light 
Sufficient of the cotton must be insinuated 
into the Convolutions of the tissue to more 
than fill the crevice This is necessary be 
cause as the humid cotton dries it shrinks 
In a few hours following the dressing, the 
cotton assumes the exact shape of the part 
If carefully removed at redressing time and 
laid aside without disturbing its shape, it 
can be replaced (covered with thm layer of 
petrolatum) to continue its original service 
after the part has been cleaned 


For larger defects and grafts of any size 
the use of mechanics waste as recom 
mended by Bfair and Brown is generaffy 
as adequate and somewhat less expensive 
It does not lend itself to the fine detailed 
packing of humid cotton, but is mnch easier 
to handle and serves the purpose very well 
in gross defects 

Waxes 

The splinting of skm withm deep and 
complex cavities is best accomplished by 
waxes They may be paraffins, dental waxes 
or stent These are first melted then cooled 
and, while still moldable, they are msinu 
ated into the depression and cooled against 
It or within it by ice water Upon their re 
moval on exact impression will have re 
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Fig 170 Patient holding acrylic fonn 
constructed as pro tempore splmlmg ol 
recently lined eye socket and loner lid 
reconstruction Sole small hole m center 
of acrylic to allow for seepage from graft 
When grafted socket is completely or 
ganiaed and tendency to shrink has 
ceased (minimum of 6 nks a perma 
nent prosthesis may be inserted 

suited of the cavity to be lined The mold 
is then covered by an appropriate graft, 
which IS usually secured about the mold by 
a few sutures m the edges of the graft and 
the entire composition reinserted into the 
depressroa (Waldron tlsser technic’) (Fig 
169) After the lapse of a suffiaent number 
of dajs, the wax or stent mold can be re 
moied by cutting the sutures The graft will 
be found to remain as a lining within the 
defect or depression Since most materials 
of this type are much harder than the 
tissues about it the precaution must alwajs 
be taken not to apply too much pressure 
when bandaging over them or necrosis of 
the graft will result 

Acrylics 

Where more durable material must be 
used because it is intended to remain for 
long periods of time as a postoperative 


splint, acrylics or metals are employed The 
former is rarely used as an external splint 
in the place of waxes, because it is relali\el> 
difficult to work with and to shape But m 
certain instances, such as intra oral «plint 
mg or that of a free grafted e>e socket, it 
has few equals (Fig 1 70) 

Tapes 

If the student takes time to decipher the 
possibilities inherent in the proper applica 
tion of tapes (adhesive, collodion strip, etc ) 
he will be rewarded by an amazing variety 
of simple and inexpensive «plinting proce 
dures Their application is not easy to de 
scribe, because it takes considerable imagi 
nation or us counterpart, visual education, 
to be of pedagogic as well as practical con 
sequence (Fig 171) 

Miscellaneous 

A legion of other material is often used in 
plastic surgery in one way or another to 
subserve the function of a splint Among 
these IS plaster of Fans, rubber bands, 
Scotch tape, wires, bandages, catheters and 
even gravity itself The manner of their use 
has been discussed in previous chapters 

CONDITIONAL SPLINTING 

CQCidLUoad spUatiag denotes the protec 
tion of a completed repair, against the con 
sequences of early use, by some form of 
graduated control 

When sutures have been removed and be 
fore complete organization of the repair has 
taken place, conditional splinting is the only 
safety valve against abuse by otherwise 
normal excursion of a part This should be 
maintained until normal use of the recon 
structed part can safely be permitted with 
out danger to the integrity of the repair 
This may depend not only upon the degree 
of healing of the wound and organization of 
the repair, but sometimes upon the occupa 
tion of the patient or even his disposition 
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For the normal use of a part is a condi 
Uoned reflex 

The commonest form of conditional splint 
mg IS elastic adhesive Strips are placed at 
right angles to the polarity of the repair, or 
in such a manner as to control the extent of 
permissible function, this function being 
determined by the condition of the recon 
struction Adhesive is not always adequate 
material, particularly in summer, because it 
has a tendency to crease, to irritate and to 
loosen It must then be frequently removed 
or constantly v\atched, which may prove to 
be a nuisance A better method is to apply 
some form of elastic adhesive material and 
reinforce it with collodion if necessary The 
method of application is basically identical 
with that described m a foregoing chapter 
in connection with collodion strips 

At this point the student must be aware 
of the fact that the nature of the material 
used m splinting is a secondary considera 
tion in delineating its worth Its ultimate 
value resides in its purpose and mode of 
application The function that the material 
subserves determines its classification 

Where conditional splinting of an incision 
or repair by adhesive or collodion strips is 
not possible, some surgeons paint the inci* 
sion with compound tincture of benzoin and 
then cover the part with collodion From a 
mechanical standpoint this serves the pur 
pose well, particularly in small repairs 
Occasionally, it leads to trouble The epi 
thelium of the shin closure being still very 
young and easily traumatized may blister, 
desquamate and even ulcerate under collo 
dion Finally, the complete sealing of a sur 
gical incision with collodion produces a 
local anaerobic condition which, in the 
presence of certain bacteria and m conjunc- 
tion With unhealed suture perforations, may 
lead to trouble 

The use of conditional splinting need not 
necessarily be confined only to avoiding 
diastases of the unorganized closure, be 
cause of early use of the part ^Ylth rela- 


tively well healed incisions, particularly 
those running horizontally with the ground, 
a closure is still subject to diastases (cheek, 
abdomen and buttocks) due to the pull of 
gravity upon the part when the patient is 
in the upright position The weight and 
the sagging of the tissues under such con 
ditions may result in wide hypertrophic 
scars or even keloids It is, therefore, good 
practice in such cases to maintain condi 
tionai splinting of the parts for periods up 
to six weeks postoperatively and in excep 
tional cases even longer 
Where the patient’s occupation or tem- 
perament does not permit the continuance 
of conditional splinting for the required 
period of time, it is still recommended to 
the patient that it be used at such times 
as are consistent with his occupation or 
profession In other words where splinting 
is not possible during the day it may be 
applied m the evening or throughout the 
night After one or two trials on some other 
part of his body, the patient soon learns 
how to apply collodion strips In children 
U can be applied by the parents Where it 
seems to be difficult for the patient to grasp 
the procedure, it is not impossible for him 
to learn the use of elastic adhesive 
Where adhesive or collodion strips are 
out of the question for one or another rea 
son, some other form of material, such as 
Scotch tape, may be used, provided that 
it does not irritate the skin This can be 
readily determined by applying a strip to 
some part outside of the reconstruction and 
allowing it to remain from 4 to 6 hours 
If after that time there is no undue redness 
underneath the strip, it can safely be worn 
for the night If there are any signs of irri- 
tation under the tape, the probability is 
that the skin will blister 
There are any number of so called skin 
glues on the market, most of which are de- 
signed to avoid irritation of the skin They 
are somewhat more difficult and compli 
cated to use, but where there is no other 
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choice the patient must learn to apply these 
to the supporting stripa or must make 
arrangements for their application by some 
one else A good example of another tj'pe of 
simple conditional splint is the adjustable 
brassiere ad\isable after radical mamma- 
plast> 
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The Surgery of Burns and 
Their Consequences 


The adequate care and functional re 
habilitation of a person who has been 
severely burned is a task of great surgical 
magnitude It may well be expressed as 
follows Ht who knows all there ts to know 
about burns and their consequences knows 
most of what there ts to know about sur 
gery The truth of this statement becomes 
self evident when one considers the physi 
ologic the psychological the biologic and 
the nursing implications of severe burns 
1 severe burn stands out at once as the 
most jormtdable phystologtc disaster and 
surgical tragedy known to medicine A 
burn m contrast with other misfortunes 
of man is no respecter of tissue integrity 
kind sue or nature of the organ All tissue 
will burn and burn alike There is no im 
munity resistance or total psychosomatic 
rehabilitation to burns 

A severe burn is a physiologic disaster 
because the body can compensate perma 
nently for such devastation only up to a 
point beyond which irremediable biolc^c 
changes result Whatever the biophysiologic 
consequences it remains a surgical tragedy 
because we as yet are impotent to 
remedy the more extensive destruclion of 
bodily organs or parts such as the eyes 
genitals joints or (he hands In other words 
though considerable physiologic compensa 
tion IS possible loo often there is too little 
in the waj of surgical restitution One et 
penence with the management of a group 
of severely burned people leaves the indeli 
ble realization of the phj’^iologic gravity 


and the surgical magnitude of the problem 
(Figs 6A I2A Plates 3 4 7 and 8) 

The U S system of burn identification as 
to degree is divided into first second and 
third degree and by a few authors a fourth 
degree burn is listed The French list burns 
to the sixth degree Personally the author 
feels that the French classification is sur 
gically more useful for the simple reason 
that It IS based on the principles of surgical 
pathology Since adequate surgery in a 
large measure is determined by surgical 
pathology the classification of Dupuytren 
seems more logical 

According to the American classification 
a first degree burn terminates m erythema 
a second degree burn is attended by blister 
mg (Fig 91) a third degree burn implies 
at least fuU thickness destruction of skin 
The authors who subscribe to a fourth 
degree burn include under this classification 
such burns as involve bone or joints Ac 
cording to the French (Dupuytren) classi 
fication a first degree burn is one of the 
epidermis a second degree bum one 
through the papillary layer of the dermis 
a third degree burn reaches into but not 
through the derma a fourth degree burn 
involves the subcutaneous tissue a fifth de 
gree burn involves muscle and a sixth degree 
burn involves bone 

Most burns are a mixture of decrees If 
one 15 in doubt a bit of epidermis may be 
scraped away or a small blister may be 
opened If the underlying derma is pink 
It is a second-degree bum If the derma is 
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gray in color, it is a third degree burn 
In the presence of charring, one is dealing 
with a third degree burn At times, only 
after the lapse of about 100 hours can one 
be absolutely certain as to the degree of a 
burn in any specific locality 
Burns are further identified in terms of 
the percentage of body surface m\oKed 
This may be estimated in several nays, but 
the quickest and most commonly emplojed 
is Berkows method (Fig 171) 

The scope of this book permits considera 
tion of only a small but important phase of 
the subject of burns — the surgical conse 
quences E\en this must be qualified to ex 
elude internal emergency surgery, nhich 
more properly belongs to the domain of the 
general surgeon rather than to the sphere of 
the plastic surgeon 

The surgery of burns may be divided into 
three parts (1) original, (2) late and (3) 
reconstructive 

ORIGINAL SURGERY 
The original surgery of burns has for its 
purpose the conservation of life, form and 
function It IS accomplished in three stages 
(1) the physiologic management and gen 
eral care of the patient, (2) the biophysical 
care of the burn (3) the operative cure of 
the burn wound 

PHVSIOLOGIC 'SiSNAGEMEHT 
The most important thing to do in a 
severely burnt individual is to treat the pa 
tient then the burn Aseptic and mechanical 
protection of the latter until the patient is 
safe IS of course indispensable to ultimate 
rehabilitation 

The physiologic treatment of the patient 
consists of proper and adequate sedation, 
maintenance of protein levels, prevention 
of infection infusions of plasma, whole 
blood and fluids and avoidance of renal, 
hepatic and pulmonary complications 
Sedation In the <:edation of severely 
burned patients certain basic physiologic 
disturbances must be borne in mind Anoxia 


is a common concomitant and is only aggra- 
vated by morphine Sensitivity to barbitu- 
rates IS not uncommon, where such a his 
tory exists, they ^hould be excluded in the 
management Codeine more commonly pro 
duces nausea and vomiting than is realized, 
and in burnt patients it will only increase 
dehydration In my experience, Pantopon 
up to 1 gram doses has proved to be the 
most tellable in all otherwise fragile cases 
Since the advent of World War II, sev 
eral authors, among them Tovell, Barbour, 
Martin and R A Gordon, have been rec 
ommending intravenous procaine in 0 1 per 
cent solution up to 1 Gm There seems to be 
sufficient clinical evidence to justify its use 
although the pharmacology and the mecha 
nism of its peripheral action is not as yet 
well understood Since early use of intra 
venous fluids is indicated in burn treat 
ment the procaine can be given with the 
saline or the glucose, as the case may be 
It IS particularly recommended during the 
initial dressing of bums 
Protein Balance The maintenance of 
protein levels is not only important, but 
more imperative early in the burn crisis 
than after healthy granulations have ap 
peared It is not always possible by any 
means to maintain book values of serum 
proteins m severely burnt patients, but 
every effort must be made to keep as far 
as possible above the low norm of 6 0 Fre- 
quently this norm is the best attainable 
This can be accomplished in several ways, 
and all must be given consideration If the 
patient is able to take food per orum, one 
or another of the protein hydrolysate povv 
ders available on the market may be em 
ployed In some patients these can be relied 
upon to supply almost adequate protein 
intake In others this method is only sup 
plementary In still others, the protein hy 
drolysates produce gastric distress and 
hence cannot be employed at all 
The most reliable form and source of 
protein supply is plasma via the intra 
venous route, particularly in the first 52 




Fig 171 Berkow’s chart for estimating percentage involvement of skin area m burns 



330 THE SURGERl OF BURNS AND THEIR CONSEQUENCES 



Fic 17M Aseptic dressing of a burn (Note of fracture table } Bandages having 
been removed by operating room aide as sbonm on right assistant then cuts outer dress 
mgs with sterile scis<ors Surgeon then removes proivimal dressmgs as shown at left of 
picture The ent re patient is stenlely draped as for any major surgical procedure The 
use of a fracture table for the dressing of burns particularly of the extremities permits of 
easier approach to all parts of the involved extremities and more adequate irrigation 
nathout soilmg of the operatmg table linens and the patient outside of the area under 
immediate attention 


hours Each unit of 2a0 cc of plasma is 
equal to 12 a Gm of protein Since a 
«everel> burnt individual may lose up to 
300 Gm of protein per 24 hours (Levenson 
Lund Co Tui Mullholand) it is apparent 
that the volume of fresh plasma needed in 
such case:» ma> be prohibitive for technical 
or economic reasons Recourse must then 
be had Vo the U'e of ammo acids either per 
orum or per v enum 2a0 cc of a a per cent 
'solution of amino acid contains an amount 
of protein equal to 2a0 cc of plasma The 
latter nevertheless has the advantage of 
more rapid assimilability and can be given 


more rapidly Hence where protein is 
needed quickly or desperately plasma is 
the choice For methods of calculating 
amount of plasma needed «ee Chapter la 
Mineral Balance The maintenance of 
adequate mineral balance is an indi'pen^ 
ble concomitant of adequate protein levels 
This can be accomplished by infusion of 
normal saline preferably with ascorbic 
acid vitamin B complex and sodium bicar 
bonate as conditions dictate The greater 
the ’^>dium needs of the patient the more 
plasma will be necessary The quicker this 
mineral need is compensated the less plasma 
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or even whole blood mil be needed In any 
case, the latter should replace the adminis- 
tration of plasma as indicated by clinical 
progress and laboratory findings For, in ex 
tensive burns, there occurs sooner or Inter 
extensive destruction of red cells Plasma 


will not restore the oxygen carrying ca 
pacity of the blood 

BlOPHYSIC-lL TrE/ITUENT OF BUSNS 
The proper biophysical care of the burn 
wound dictates uncompromising asepsis 



Fig I72B Aseptic dressing of a burn (Top) Wound 

is then lavishly irrigated with saline and cleansed as shown at right 
and left respectiv ely Irngalmg fluids dram directly into strategicdly 
placed receptacles under extremities. Note Ma>o table under each 
leg This expedites individual asepsis of each extremity (Bottom) 
Entire region affected by bums is thoroughly dried with fluffed gauze 




Fig 172C Aseptic dressing o/ a bum (ro^) Affected 

region is then bloivn diy or lightly peppered ’ by bone acid suUanil 
amide, streptomycin, 1 per cent phosphoric acid, or irradiated by 
ultraviolet light as indicated by bacterial flora of burn (Topical 
application conditional ) {Bottom) When thoroughly drj, it is cov 
ered by proximal dressings of dry gauze, white petroleum jelly, fiber- 
glas, \eroform scarlet red gauze (3 per cent), or pyruv^c acid 
ointment, as dictated b> surgical pathology (see text) If wounds are 
granulating and clean, split skin grafts are the logical dressing 
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surgical toilette, judicious debridement 
adequate splinting of the burned tissues 
and in extensive and separate cases, homo 
grafting Judicious debridement demands 
emphasis on conservation of all possible 
sources of unburned epithelium In other 
words never remove tissue not definitely 


destroyed and never probe around in tissue 
which is viable (see Fig 173) 

Asepsis Quite as important as physio 
li^ic maintenance is the matter of aseptic 
management of burns A large proportion 
of burns are infected by medical personnel 
Though severe third degree burns are gen 



Fig 172D Aseptic dressing of a bum (ConfiHMcd) (To/*) Proxi 
mal dressings are then co\ered by lavish layers of gauze and cotton 
(Bottom) The ensemble is then bandaged in place to form pressure 
dressings as shown at right of photograph This is reinforced by 
elastic stockinette as shoim applt^ to patient s left leg 
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Fig 172E. Aseptic dressing of a burn 
{Continued). {Top) Final appearance 
of stockinette reinforced dressing. {Bot- 
tom) End result (predominantly third 
degree burns) with necessity for only 
minimal free grafting Ten weeks post- 
operative Note surprising skin regenera- 
tion 


erally admitted to be surgically the most 
serious open wounds, the aseptic manage- 
ment thereof lags far behind the respect 
accorded simple incisions. It is one of the 
surgical paradoxes of the century. A gen- 
eral survey of the daily management of 
third-degree burns would undoubtedly re- 
\eal that the practice is not too dissimilar 
from the days when obstetric patients were 
delivered with no greater ceremony than 
the rolling back of the doctor’s shirt sleeve. 
As a matter of consistency with modern 
knowledge^ all third-degree burns must be 
accorded the aseptic considerations prac- 
ticed m the severest internal operations 
(Fig 172). No third-degree burn should 
ever be looked at by anyone without the 
individual's being properly masked and 
gowned No third-degree burn should ever 
be exposed without the patient’s being 
masked, if that is at all physically possible 
All third degree burns of the head, face, 
neck or genitals should be attended to im- 
mediately by total shaving of the scalp or 
the pubes respectively, whether the patient 
IS male or female Such burns should be 
kept slenlely covered at ail limes and never 
uncovered, except under operating-room 
conditions The routine dressing of an ex- 
tensive third-degree bum in the patient's 
awn bed is a lamentable act inconsistent 
with the knowledge and the conscience of 
modern surgery — it is surgical treason! 

Surgical Toilette. Reasonable surgical 
toilette does not mean the habitual cover- 
ing of burns with petrolatum gauze Where 
possible, it implies thorough and gentle 
cleaning of the involved part with bland 
soap lather and w’aler and scrubbing of the 
entire patient where permissible; shaving 
of the adjacent areas; painting these areas 
with YitoX per cent tincture of iodine and 
never applying anything to the burnt part 
which in any way would tend to irritate it 
(Plate 3 and Fig. 173). This is usually ac- 
complished by gentle handling and protec- 
tion of the burn until demarcation indicates 
the amount and the depth of tissue which 
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has to be sacrificed (unless immediate exci- 
sion of a burn is possible) This is not a 
simple matter It calls for experience and 
mature judgment At times it is amazing 
how an originally hopeless appearing burnt 
area with proper surgical toilette and kind 
ness will sprout with islands of epithelium, 
sometmies after four or five weeks, which 
ultimately reduce the tissue cost through 
grafting to a most gratifying degree (Fig 
173) This does not mean that one should 
temporize with the grafting of extensively 
burnt patients, for there are m such cases 
more important considerations than tissue 
cost alone But it does mean to reem 
phasize the fact that where skm is at a 
premium, no effort should be spared to 
conserve what islands of skin epithelium 
may he buried as potential seeds of new 
skin which, under favorable conditions, may 
rapidly reduce a burnt area to a surprising 
degree 

Debridement and Topical Applica- 
tions Probably the oldest method of ex 
peditmg the sloughing of burnt tissue is the 
water bath It is usually credited to Hebra 
and IS a procedure still employed m prac- 
tically all Vienna hospitals Blair and Brown 
recommend tub soaks in hypertonic saline 
in certain cases 

In the ordinary tub bath, a 2 per cent 
sodium chloride (commeraal salt) solution 
IS used The patient may be kept in the tub 
for from 2 to 8 hours each day, taking food 
while in the tub He may be placed into the 
tub, dressings and all, where these are 
present Between baths, the conventional 
petrolatum gauze and pressure dressings are 
applied 

The time element involved in the de- 
marcation of burnt tissue is often physi- 
ologically taxing to the patient and physi 
cally trying to the surgeon The expediting 
of this phase has been a long sought for 
advantage This has led Connor and Harvey 
to the use of 0 1 molar pyruvic acid ra 
starch paste,* in expediting the separation 
of the slough from about 20 days to ap 



Fig 173 Originally third degree burn 
(clinically) showing rapid centripetal 
growth of new epithelium and 'sprouting 
of epithelial islands (practically equiva 
lent to ‘pinch grafting ') , a sign and the 
result of considered topical management 
of burned area 

proximately 8 days In spite of promising 
clinical results, the method had certain 

•Connor, G J and Harve), S C The pyruvic 
acid method ui deep clinical burns Ann Surg 124 
799 810 1946 

A 01 molar solution of pjruvic aad is prepared 
by adding 68 cc pjruvic acid (Eastman No 498) 
to one liter of distilled water (resulting pH is I 9) , 
80 Gm of ordinary cornstarch is suspended in a few 
ounces of the cold pyruvic acid solution The rest of 
the liter of 01 molar pyruvic aad is heated to the 
boiling point, and the cold starch suspension is jdded 
do«ly, wUh 'lirnng Heating is continued for a few 
more nuoutes, and Ihe resulting pyruvic aud starch 
paste IS allowed to cool The pll of the finished gel 
» 18 to 19 
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drawbacks The starch paste is difficult to 
prepare it is unstable and does not lend 
Itself to easy general application The 
pjruvic acid itself is unstable and very diffi 
cult to procure in adequate amounts for 
general clinical use 

Hence Sulzberger Ranof and Baer after 
a classical experiment on 1 500 human vol 
unteer subjects have showm that the ca 
pac ty for debnding burnt tissue or for that 
matter any dead tissue is not peculiar to 
pyruvic acid Their conclusion is 

Thus our results completely confirm the 
findings of Harvey and Connor that not only 
the original hydrogen ion concentration but 
the buffer capacity of the acid is important m 
the achievement of slough removal The more 
ueakly dissociated ac ds have a larger reserve 
of hydrogen ions and are able to maintain 
the low pH for a longer period of time How 
ever at the same molarity there appeared to 
be differences in the efficacy of different acids 
Phosphoric acid 0 MI at a pH of 1 9 was as 
good as pyruvic acid 0 I M at a pH of 1 9 
tartaric acid 0 1 M at a pH cf 2 0 and man 
delic acid 0 1 M at a pH of 2 2 were not as 
good as pyruvic acid at a pH of 19 Citric 
acid 0 1 M at a pH of 2 0 was inferior while 
fact c acid 0 1 M at a pH of 2 3 was almost 
ineffective * 

Chemical methods of removing burn 
sloughs have three things m common they 
shorten the period of separation by SO per 
cent or more they reduce the incidence of 
infection materially and they obviate some 
of the structural complications associated 
with the conventional procedure of time 
tempest and tolerance The chemical de 
bndement of burnt tissue promises to be a 
\ aluable addition to the armamentarium of 
the surgeon 

Notwithstanding O Cope J L Langohr 
F D Moore and R C M ebster recommend 
a more radical step m the solution of the 
vexing problem of disposing of the burnt 
tissue They take the ultimate manual step 
possible to the surgeon that is immediate 

• Suhberger M B Kanof \ and Baer R L 
Stud es on the aad debndement of bums Ann Su g 
125 April 1947 


excision of the third degree burn with on 
the spot free grafting of the surgical wound 
Their enthusiasm for immediate surgical 
excision general care of the patient allowed 
IS evinced as follows 

It is an extraordinary commentary on the 
passivity of the surgeon that he has been sit 
tmg on the sidelines for so many years watch 
mg the full thickness burn wound degenerate 
into a bacterial quagmire when the means of 
healing it promptly by excision and grafting 
a simple practice of his art were at hand 
Are there any extenuating circumstances for 
his passivity? We cannot accept a fear of un 
seating homeostasis by an operation or the 
lack of chemotherapy as excuses In patients 
with bums of limited extent there is no danger 
of producing shock and yet early grafting was 
not tried f 

Theoretically this would seem to be the 
choice procedure Clinically it can only be 
the procedure of choice in certain cases But 
eventually only lime and a controlled mass 
of experience in the operating room can 
impose the practical over ail reasonableness 
and application of such therapeutics 

There is little question that burns mvolv 
mg less than 5 per cent of the body surface 
can be and have been treated according to 
this plan particularly electrical burns But 
from a physiologic standpoint a patient 
with a third degree burn of 15 or more per 
cent might be permanently jeopardized 
through the combined effect of accident and 
surgical trauma to a formidable degree 
This IS pre eminently true m young chil 
dren The method must be used with cau 
tion always remembering that the basic 
consideration is the treatment of an ex 
tensive burn in the treatment of the patient 

As to the application of immediate exa 
Sion or amputation in electrical burns at 
least experience in the hands of those con 
versant with the peculiarities of such burns 
would seem to contradict Cope et al It has 
been shown by Stephan Jellinek Professor 

fCope O Langohr J L Moore F D and 
Webster R C Esped t ous care of full th ckness 
bum wounds b> surg cal excision and graft ng tna 
Suig 12S Jan 1947 



Extensive third degree burns of the loner extremities treated with 
mixed chlorophyll and pemcilim (9 days after application), because 
infected by B Pyocyattcus, B Staphylococcus and B Streptococcus 
Note the condition and quality of the granulation tissue as nell as 
incipient epithelial proliferation remaining around the chlorophyll 
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of Electropathology University of Vienna 
that early surgery in electrical injuries in 
eluding burns is not only extraordinarily 
shocking to the patient but that the re 
sultant surgical scars cannot compare quah 
tatively with those remaining after biologic 
amputation The incidence of postoperative 
infections is vastly higher even with sem 
pulous asepsis than when the burnt part is 
simply washed with benzene and alcohol 
and aseptically dry dressed In my expen 
ence with electrical burns Jelhneks thesis 
has stood the test 

It is nonetheless proof of the relative 
paucity of the contemporary treatment of 
burns and at one and the same time impir 
mg evidence of the potential capacity of 
modern surgery when once all available 
forces are marshaled and directed toward 
the solution of a critical problem 

Eschar treatment has had its day It is 
a quite logical but unreasonable treatment 
because it is distinctly unphysiologic It de 
pends on the physicochemical control of 
dead tissue rather than the biophysical re 
parative properties of live tissue Although 
in selected cases it may seem to make man 
agement and nursing easier it prolongs 
treatment adds nothing to (and more often 
subtracts from) the natural reparative proc 
esses responsible for good esthetic as well 
as functional results 

Splinting and Pressure Dressings 
Adequate splinting means not only physical 
but physiologic splinting of soft tissues to 
reduce plasma loss edema pain bleeding 
endocrine exhaustion and secondary shock 
This IS usually accomplished by calculated 
pressure dressings (Figs 74C and 172) 
An adequate pressure dressing is one which 
maintains free grafts m apposition to their 
recipient sites in a manner consistent with 
physical and physiologic security Some 
years ago Ferns Smith worked out the 
ideal pressure necessary over free grafts 
It IS estimated to be equal to 30 mm of 
mercury Less pressure predi'^poses to hema 
toma or seroma formation under grafts dis 



Fic 174 The physiologic invalid Ap 
pearance during convalescence Vote 
emaciation and loss of subcutaneous fat 
as evidenced by prominence of temporal 
vessels and sunken eyes 

location of the graft or edema of the bed 
Too much pressure may lead to interference 
with the ingrowth of capillaries from the 
bed into the graft or necrosis of the graft 
itself 

Blair states that 

The application of most any dressing pro 
duces pressure but he who employs this pres 
sure in a selective purposeful manner will get 
bigger returns than he who applies it inci 
dentally or even as a matter of routine * 

H Allen makes this interesting observa 
tion 

The elimination of dead space into which 
constant oozing can take place and the 1 mita 
lion of exudation from the surface of a wound 
and into the subcutaneous tissues are impor 
tant objectives in wound treatment which are 
too often completely ignored The surgeon 
who sees blood escaping rapidly from an open 
wound instinctively applies pressure to slop 
the bleeding and conserve vital body flu d By 
some cunous inconsistency if we cannot see 
* Blair V P The inQuence of nicchan cal pres- 
sure on \ ound tical ng ni nois M J 46 249 1924 
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It we may ignore the subcutaneous bleeding 
that goes on just as definitely after the sub- 
cutaneous rupture of blood \ easels and con 
tinues until it is arrested either by coagulation 
or by actual compression of the injured blood 
vessels by the tensed body tissues If the 


It has been our experience that b> the use 
of pressure dressings in the treatment of burns 
and infected wounda the incidence of compli 
cations due to infection has been lowered the 
duration of hospitalization shortened, and the 
complications reduced A properly applied 



Fio 173 The burnt chronic This type of patient is essentially a 
nutnponal and nursing problem In such patients, a viscious pbysio 
logic circle is established which must be broken lest a ps>chosomalic 
breakdown and years of invalidism follow Third degree burns in 
volved scalp ears, face, neck, forearms hands one buttock, and both 
lower extremities — hip to heel Early but extravagant autografting of 
this t>pe of patient may deplete skin function and general phj sjologic 
integrity to point of protracted invalidism Here, use of homografts 
was a major factor in eventual recovery 


subcutaneous bleeding is the ‘white bemor 
rbage that goes on in tissues mjured b> a 
flame or scaldmg water, it needs to be ar 
rested just as promptlj as if the blood were 
escaping from a tom blood vessel It can be 
arrested and bod> fluid saved by the applica 
tion of pressure over the injured area • 

Neal Owens concludes 

* Mien ti S and Koch S L The treatment of 
patients with severe bums, Surg^ G>acc. & Obst 
74 914 1942 


pressure dressmg offers comfort to the patient 
during the first 18 to 21 da>s because of evenl> 
distributed pressure and its splmting effect 
This is in favorable contrast to those patients 
in that group who presented initially only 
contaminated wounds, who formerly were sub 
jected to the terrific pam associated with the 
frequeot change of dressings during diis 
period T 

tOnen^ Neal l-'e of pressure dressings ui the 
treatment of bums and other nounds Surg Chi»cs 
of N Oct, 194S 
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Obviously there is rather general agree 
meat on the question of pressure dressings 
m burns For guidance to the student it 
must be emphasized that a pressure dress 
mg is a calculated form of near physio 
logic splinting of badly wounded soft tis 
sues Like all technical procedures it needs 
precise and knowing application It is 
therefore imperative for the student of sur 
gery to ha\e exact 1 nowledge of the sig 
nificance of pressure dressing Apropos 
Ferris Smith s research the simplest way to 
become conversant with the meaning of the 
term IS to apply a Baumanometer sleeve 
to ones arm or leg and induce a pressure 
of 30 mm of Hg in the cuff By feeling 
inspecting and palpating the Baumanom 
eter cuff at that pressure one soon retains 
practical knowledge of the tension and the 
feel of It translatable to the consistency of 
the conventional pressure dressing 

This IS not to imply that all pressure 
dressings must at all times be exactly equal 
to 30 mm of Hg The site of application 
the nature of the tissue the elasticity and 
the composition of the dressing its volume 
and other variables influence the proposi 
tion But the above is a safe general guide 
and basis for judgment as to the adequacy 
of wound covering 

Hoinograftmg (A biologic dressing ) In 
extensively burned patients who have been 
treated by the conventional methods of de 
bndement after demarcation adequate bio 
physical care involves the use of homo 
grafts This is a life saving procedure and 
biologic expedient which has as yet no 
physical or chemical substitute Its more 
extended use should be encouraged (Fig 
J06 and Plate 4) 

This phase of the subject was eminently 
demonstrated during orld War II m some 
of the Plastic Centers established by the 
Office of the Surgeon General Personally 
I have had experience with a number of 
cases m extremis where all that was rea 
sonable and known had been done for such 
cases Without success Only with the mas 



Frc 176 Breakdown and ulceration 
m a chronic burn of the right leg Note 
sclerosed skin and practically absent 
circulation Treatment necessitates com 
plete excision of sclerosed tissues and 
full th ckness grafting via flaps or tubes 
In this case a long thoraco abdominal 
tube IS preferable to maiming of contra 
lateral extremity by the mobilization of 
the amount of tissue needed to cover 
entire leg 


sive application of homografts and hence 
the conservation of what little remained of 
the patients biophysiology (by turning a 
physiologic sieve into a relatively closed 
vessel) was it possible to save the patient s 
life The obviously failing severely burned 
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Fic 177 Extensive ulcerations m 
chrome burn >.ote emaciation o( pa 
tient Physiologic depletion of patient 
mates thorough and comprehensive gen 
eral treatment imperative Excision of 
ulcerations to good base and free grafting 
IS necessary as soon as general condition 
IS under control If extent of ulcerations 
IS such that general treatment is being 
compromised by open wounds them 
selves early biologic dressing of vrounds 
via epidermic grafts should be done 

patient who responds poorly or not at all to 
established forms of treatment is the su 
penor indication for homograft therapeusis 
Any normal tj'pe of skin may be employed 
It is as yet an entirely empiric form of 
treatment There is no biologic knowledge 
to account for the frequent temporary 
take ’ of homografts and their eventual 
and invariable failure Most homografts 
w ill undergo lysis and discard by the body 
in from nine days to five weeks They then 


have to be replaced by autografts, if pos 
sible Patients who are so badly burnt as to 
need homografting usually have little skin 
of their own left from which to draw on 
later, except to graft functionally impera 
tive areas such as the joints, the face and 
the genitals The longest surviving homo 
graft m my hands has stayed 184 days For 
further considerations of homografts, «ee 
Chapter 16, ‘ Skin Grafts and Grafting ” 

The Operative Cure of Burv IYouj^d 

The operative cure of a burn resides m 
early and judicious autografting, consistent 
with the extent and location of the burn, 
and the amount and integrity of normal 
skin available on the patient The practice 
of overambitious skin grafting, which only 
adds surgical insult to traumatic injury by 
depletion of the remaining normal skin, is 
to be discouraged The skin is an organ, 
physiologically as pertinent as the liver, the 
kidney or the gastro intestinal tract Just 
so much of any of these, skm included, can 
be spared, after which physiologic, if not 
physical, invalidism results (Fig 174) 

The logic of early skm grafting in the 
case of extensively burned patients can be 
pushed to the point of physiologic unrea 
sonableness In a patient with aO per cent 
of his body burned, it is theoretically pos- 
sible to skin graft the entire wound by mo- 
bifizafron of skrn from fie remaining an 
burned SO per cent of the patient, or 
repeated mobilization from a lesser area 
The answer to the unreasonableness of such 
a procedure, from a purely physical stand 
point, lies m the question Mhat of the 
patient who is suffering with a 60 per cent 
bum? The solution to the problem of early 
but sane grafting of extensive burns lies in 
a physiologic as well as anatomic pei^pec 
live of the injury In other words, where a 
burn IS so extensive that physiologic in 
validism may be the price of adequate 
grafting, only such portions of the injured 
part or body should be autografted as are 
absolutely necessary to the basic function 
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of that part The remainder if neccbsary 
and for the time being may be homc^rafted 
This may imply a disregard for certain 
esthetic factors m the repair but of what 
use IS a pair of well grafted good looking 
arms if the wrist joints do not work? Espe 
aally if one has made a physiologic invahd 
of the patient such surgical management 
of burns is unreasonable Beyond certain 
limits skm grafting becomes a destructive 
operation 

The Physiologic Invalid A physiologic 
invalid created by the extravagant mobili 
zation of unburned skm and lU rampant 
apphcation is one who after the cure of a 
burn and complete ambulation begins to 
complain of hot dashes frequent urination 
vague abdominal pains headaches malaise 
palpitation salty taste difficulty in adjust 
ment to sudden temperature changes con 
junctival irritation and tiring too easily 
The clinical picture is not one to be entirely 
explained as a possible consequence of the 
burn per se 

The argument may be advanced that if 
the mobilized grafts are very thin there is 
no fear of permanent physiologic injury 
Unfortunately such grafts are too often 
functionally inadequate particularly about 
joints weight bearing surfaces and the ever 
mobile face Consequently it is necessary to 
use thick split or even full thickness skm 
grafts at times In the case of the face there 
is no other choice This too frequently 
leaves the donor site unable to grant any 
more skin The problem of skin supply m 
extensive burns remains a problem The 
problem of the over all treatment of exten 
sive burns is far from the final solution It 


Fio 178 Burn ulceration of 9 years 
duration Isote piling up of ulcer edges 
and atrophy of leg with edema of foot 
■\lso observe small deep Circumscribed 
ulceration within upper horn of granu 
lating area Such a clinical pcture is 
suggestive of possible beginnmg malig 
nent metaplasia of bum Biopsy of ulcer 
proved this to be true here 


IS a pertinent stimulus to further research 
Grafting Procedures Where a third 
degree burn involves less than 5 per cent of 
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the body the destroyed tissue may be ei 
cised immediately and the surgical defect 
grafted In exercising this privilege one 
must be thoroughly conversant isilh recog 
mzing the lines of cleavage between burnt 


and unburnt tissue The signs vary in burns 
of diverse origins such as electrical X ray 
chemical heat and steam burns They also 
vary m the cleavage between different 
tissues 


ORIGINAL SURGERY 


363 


WTiere a bum involves 20 per cent or mediate excision and grafting From the 
more of the body, the patient is usually m standpoint of physiology it must be borne 
too precarious a general condition to with m mind that the excision of the burn is only 
stand the additional surgical trauma of im half the surgical insult from which the pa 



Fig ISOA Bum consequences Scars Hypertrophic (BoUoin) 

Keloidal 
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tient suffers if grafting is to follow mime on the face and the weight bearing areas 
diately The mobilization of skin grafts is Where a patient has suffered say a 40 
the other half of the insult So that in ex per cent (or more) burn it is far better to 



Flo 180B Bum consequences (Conltnued) (Left) Defacement preopieratne Note 
mmimal interference with function due to superficial nature of scarrings (Right) Same 
case two months postoperative Affected skm was excised and free grafted mth full 
thickness skin grafts Note rehab litaiion ivith adequate closure of e>e 1 ds 


cising a 10 per cent burn followed by 
immediate grafting the patient s body 
economy is taxed by a 20 per cent wound 
of the organisms skin — not to mention the 
wirtwdy esisUng ttmaequente of Vine bum 
per se 

Coincidentally the mob lization of more 
than four Padgett drums of skm or about 
120 sq in is a rather telling procedure 
I have removed as high as seven drums or 
210 sq in of skin (0 018 in ) from one pa 
tient at one time without any serious con 
sequences but the patient nevertheless 
knew he had been operated upon Only 
in exceptional cases should more than 
about 120 sq in be taken at one time 
The split graft ranging from 0010 to 
0 020 m IS generally the thickness mobi 
lized and has proved to be adequate except 


autograft only the face and the joint areas 
and homograft the remainder of the burnt 
body \s the homografts slough time and 
new skin regenerating in the original donor 
siVes mabe vYie TnanagemeTiV oi siith 
far safer and easier 

LATE SURGERY 

The late surgery of burns has to do with 
neglected or maltreated cases and has for 
Its immediate problem the ph>siologic re 
pletion of the individual eradication of 
chronic infection ablation of ulceration and 
early ambulation of the patient to obviate 
invalidism This is accomplished by certain 
physical and operative interim procedures 
such as adequate functional -splinting 
baths exercise massage early use of the 
affected parts and chemotherapy It in 
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tio 180C Burn consequences (Continued) Facial distortion due to burn Face has 
been partially ‘ patch grafted by skin too thin to subserve facial functions Such grafts 
have to be replaced by full thickness skin or pedicle flaps from pectoral region or from 
medial surface of upper arm 

eludes the restoration of blood values, pro frequently hepatic and renal complications 

tern balance, vitamin levels, immunity fac Hence before any definitive local therapy 

tors, excretory efbciency and interim can be instituted, the individual as a whole 
grafting must be adequately treated All necessary 

laboratory investigations should precede 
Ph\siologic Repletion of Patient treatment except cleanliness as 

The patient chronically ill from a neg guideposts to adequate general manage 
lected or maltreated burn is one whose poor ment Repeated blood transfusions are usu 
physiologic integrity makes him a question ally necessary These should be continued 
able surgical risk, a biologic challenge and until the hemoglobin remains above 80 per 
a psjchological problem (Fig 175) cent for at least nine days 

Besides the obvious external findings of The chronically ill patient is essentiallj 
ulceration, infection, loss of weight and a nutritional problem Hence large amounts 
invalidism, he suffers with anemia, hypo of protein are neces'^ary, with considerable 
protememia, dehjdraiion, avitaminosis and carbohjdrate If the patient is unable to 
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Fio 180D Burn consequences (Contmucd) (Lcjt) £>elid deformities due to third 
degree burn A.U scars must be excised, tissues replaced, tarsorrhaphy performed and lids 
free grafted {Right) Tissue %oids due to tar burn Both eyes, ears, eyebrows and nose, 
iMtb major portion of scalp and all of facial skin, are lost Forehead skm, alloyed nith tar, 
IS still present (For reconstruction of case, see Chap 22, ‘The Full Face Graft ” See 
also Plate 8 ) 


take sufficient nourishment per orum pro 
tein in the form of amino acids must be 
administered parenterally This may have 
to be continued for several weeks Amino- 
acidb are usually given m S per cent solu 
lions and in these cases jOO cc or more at 
one time up to 3 000 cc per day The latter 
IS equivalent to 150 Gm of protein Water 
and V itamins usually can be supplied m ade 
quate amount by mouth Heliotherapy by 
direct sunlight or quartz lamp is not to 
be omitted 

CUEUOTHER.VP\ OF INFECTIONS 
The infections most commonly to be con 
trolled are those due to (I) B Proteus and 
B Coll, vrhich are eradicated by poultices 
of or drv dusting with bone acid and ad 
ministration of streptomycin, (2) B Pyo 
cyaneus, which is controlled liy the topical 
u e of sulfacetamide, Cellosolve solvents. 


05 per cent pho'^phonc acid solution, or 
chlorophyll (Plate 7), (3) the symbiotic 
infections of staphylococcus, diphtheroids 
and various diplococci, which are controlled 
by the topical applications of peroxides, 
saline corapres'Cs and internal adnimistra 
tion of penicillin To break a vicious patho 
logic cycle, frequent infusions of whole 
blood are the most necessary complements 
to any chemotherapy 

Burn Llcerations 

The ulcerations so commonly found in 
this type of case, which are the result of a 
viaous local tissue condition, are the next 
consideration These are usually dermal m 
character and the result of fibrosis and tis- 
sue tension , they are best treated by exa- 
sion and early split grafting (Fig 177) 
Or they are the indolent type of ulcer 
due to poor blood supply resulting from 
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gradual fibrous constriction of an area about 
the ^ound as well as poor innervation due 
to tissue distortion These are best con 
trolled by incision or partial excision of the 


the epidermoid carcinoma and the sarcomas 
(Fig 179) These are due to years of neg 
lected and persistently aggravated unhealed 
bums \Vhen excised early and grafted they 




Fig ISl Burn contracture of elbow Resolution of elbow contracture 

via modified Z plasty on scar tissue which had been previously softened by physio 
therapy Note spot necrosis in center of medial flap This is a common occurrence when 
working with scarred tissue Such areas when they appear may be excised and free 
grafted immediately Notwithstanding the entire proc^ure is accomplished at a much 
lower tissue cost than if all the scar had been excised originally In that case a large 
abdominal or chest flap would have been necessary, a tissue cost prohibitive in this 
woman Functional result was good 


scar tissue and free grafting of the resultant 
surgical defect (Fig 178) 

\ group of ulcers not infrequently missed 
m diagnosis and probably a greater problem 
in management than even those mentioned 
above are the so called Marjolin ulcers 


never return If the malignant transition is 
pemutted to the point of involving fascial 
or bony structures amputation or death is 
the unavoidable consequence Every burn 
ulceration of long standing should be rou 
tinely biopsicd 
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\iIBLLATIOV ThEEAP\ 

The next important consideration m the 
management of old neglected burns is the 
early ambulation of the chronic, anemic and 
depleted patient to avoid renal, joint^ liver 
and pulmonary complications and to pre 
vent extensive bone and muscle atrophy 
This necessitates, among other things, the 
treatment and the protection of scars of all 
tj-pes such as keloids, the hypertrophic scar 
and others, against injury and infection 
Where injury to a tense scar or keloid is 
unavoidable because of its position and 
ordinary use of the part, the part must be 
splinted out of action or the scar must be 
relaxed by early incision and free grafting 
of the surgical defect before the patient is 
allowed to use the part Such interim treat 
ment must be continued until the patient’s 
general condition and the condition of the 
scat permit adequate reconstructive surgery 
under as ideal conditions as possible (See 
Chap 18 Surgery of Scars ) 

RECON STRIjCTIVE SURGERY 

The reconstructive phase of the surgerj 
of burns has for its purpiose the restoration 
of form function and appearance This may 
be accomplished in one of three nays, 
namely (1) surgical management of scar 
tissue per se, (2) tissue revisions, or (3) by 
grafting 

The problems which fall under the head- 
ings of reconstructive surgery of burns are 
threefold (1) scars (2) tissue derange 
merits and (3) tissue voids Tissue derange 
ments are of three types defacements, dis 
tortions and deformities Tissue voids are 
of two types partial and total loss (Fig 
ISO See Chap 9, Diagnosis’) 

The Surgical Management of 
Scar Tissue 

The operative treatment of scar tissue 
per se is often an inescapable procedure m 
order to avoid excessive tissue cost in a 
reconstruction and to expedite rehabdita 
tion Where a burn is very extensive and 


tissue IS at a premium, it may be the only 
reasonable thing to do, at least for the time 
being W here a scar is obviously undergoing 
sderoais due to constant tugging or tension, 
direct attack upon it may be tbe procedure 
of choice, because any surgery upon the 
scar Itself which vmU relax it will often re 
suit m sufficient improvement of its quality 
so that it can later be used m the actual re 
construction of the affected part (Fig 181) 
A predominant percentage of the recon 
structive surgery of burn consequences is 
the surgery of scar tissue It must be con 
stanily borne in mind not to operate too 
early on a scar that is tbe result of a burn 
The price of such daring is more scarring 
or keloid formation One must discipline 
oneself never to operate definitively on scar 
tissue until all signs of activity have dis 
appeared and the scar is dry, pale and or 
ganized — with such exceptions as have been 
mentioned heretofore For definitive proce 
dures, «ee Chapter 18, ‘Surgery of Scars ' 

SuRCERv OF Tissue D£RA^GEXIENT 
Tissue derangement following burns is 
particularly prone to occur on the face, the 
hands, about the genitals, the orifices and 
the female breast These, as indicated here 
lofore, are of three ty^pes defacements, 
distortions and deformities 

Defacements are superficial scars involv 
ing as a rule no more than part of the full 
thickness of the skm, usually due to flash 
bums, and the clinical problem is essen 
tiaily one of improvement of appearance 
(Fig 180C) If they occur on u^expo^ed 
parts of the body they can be disregarded 
If, on the other hand, they do occur on 
exposed parts, the treatment is usually one 
of partial repeated excision with ultimate 
approximation of normal edges , immediate 
complete excisions with grafting , or tattoo- 
ing to a degree matching the surrounding 
skin The last is strongly recommended by 
Blair and Brown Whether or not it will 
prove to be a good physiologic procedure 
IS something for the future to reveal, for 




(Left) Panfacial burn (fourth degree) due to tar Note absence 
of eats, right eye (right eyeball, though still present, is beyond hope 
of saving), eyebrows, nose and parts of the upper bp Also observe 
involvement of scalp the frontal area of which is totally replaced by 
tar scab The patient was conscious and hopeful Entire face was 
covered by split grafts (0 024 m ) at one sitting, taken from chest 
and abdomen Both hands, forearms and lower extremities were m 
volved by third degree burns of same origin {Rtgkt) Postoperative 
condition of patient with panfacial burn (23 days) Note complete 
“take” and organization of grafts with good formative results Patient 
IS totally blind after tar bum, yet cheerful 
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Fig 182 Ablation of facial patch graft by partial excision and dernioplasty (Lejt) 
Thick split graft replacing excised bum scar Note color contrast with normal skin of 
face (Two center pictures) Reduction of patch graft by partial excision (Right) Final 
extiipation of free graft and revision of defect by rotating paranasal flap of normal skin 
to cheek 


tattooing means the injection of foreign 
material Tattooed areas have been known 
to become malignant It is nonetheless a 
comparatively quick and easy form of abla 
tion of defacement by subtle disguise 
The free graft too has certain obvious 
drawbacks because it is in itself a pseudo 
physiologic tissue and therefore not always 
consistent with esthetic expectations As a 
result It too frequently has to undergo par 
tial repeated gradual excision with eventual 
approximation of normal skin edges or ex 
elusion by some type of dermoplasly 
(Fig 182) 

Distortions, m contrast with deface 
ments, present the problem of form as well 
as appearance, due to deep involvement of 
all the soft tissues pertinent to the shape 
of the part Unless form is recovered, func 
tion may be out of the question This as 
particularly so with burns of the genital 
organs, hands, orifices, bps, ears, eyelids 


and nose The restoration of both form and 
function can be accomplished only by com 
plele and symmetric replacement of all lost 
tissue For this purpose one can resort to 
the full thickness free graft the inshifting 
of collateral tissue the use of the several 
peduncled flaps the tubed tissue or a com 
bination of these The choice of any one of 
these depends entirely upon the experience 
of the surgeon, the size and the extent of 
the defect, the type and the location of the 
deformity, the tissues available and their 
suitability if brought in from a distance 
The best type of plastic reconstruction, 
all things considered, is one which can be 
Carried out with the tissues in the imraedj 
ate viamty of the defect (Fig IS2) If 
this IS impossible, tissue has to be imported 
to the defect from other parts of the body 
Ultimately the most important considera 
tion IS that an accurate diagnosis of the 
lesion or the defect be made so that in 
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Fio 183 (Zc//) Result of poor selec 
tion of grafts in reconstruction of left 
hand Dorsum \%ascosered by epidermic 
grafts too thin to withstand function 
and hence broWe doM-n with secondary 
scarring as shonn A pedicle dap wasap 
plied to the thumb and the index lingers 
This as seen is too clumsy tn appearance 
and needs secondary fatty excisions It 
IS also functionally inadequate because 
It fails m straddling first web thus 
malvitig full abduction of thumb difficult 
\ large thick split graft for the entire 
hand would haxe been satisfactory 
(Rtg/it) Results of poor judgment in 
grafting of extensive tissue loss of leg 
Several attempts apparently had been 
made to cover area in none of which 
were adequate amounts of tissue pre- 
pared to answer the need hence, the 
patchy appearance of the result For 
this type of lesion a large abdominal or 
thoraco abdominal tube and if need be 
a supplementary flap or tube from con 
tralateial thigh is indicated 



the reconstruction such tissues are brought burn (Fig 184) The adequate solution to 
in as are the ilk of those lost If this is this problem is still a thing of the future 
not done the repair will be cosmetically in Hiere is no question but that complete res- 
adequate or will not stand the stress and loration of the face must be done Tissue 
strain of time and function (Pig 183) must be imported, but how, in what form 
Unquestionably, the most outstanding and with what timing still awaits final 
and grotesque distortion is the pan faaal solution 
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The conventional procedure is to take one 
small part after another and reconstruct it 
by one or several of the methods indicated 
Ihere are serious objections of time, ex 
pense and esthetic result to such a proce 
dure It may take five years It always re- 
sults in a patched face of nnilticolored 
grafts, not one of which may match another 
The face remains grotesque 
The quickest and least expensive method, 
both as to tissue cost, time and pain and 
the mo$t promising jroni the standpoint of 
color homOoeneity and appearance is the 
fuU face, full thickness free graft This ini 
plies total free grafting of the entire face 
m one surgical mmng It is a rather trying 
experience, for both patient and doctor al 
though It consists of only one operation 
lasting from 7 to 9 hours The medical lit 
erature offers htUe help in full face resto 
rations They remain extraordinary cases 
set apart because it is one of the larger 
problems in plastic surgery, embodying 
technical considerations, both difficult and 
innumerable (See Chap 22, ‘ The Full Face 
Graft ”) 

Deformities may occur anywhere on the 
body and are the result of the involvement 
of tissues pertinent to the complete form 
and function of a part This implies the 
severest of burns, without actual loss of the 
part From the standpoint of reconstruc 
tian, It also implies the total loss of function 
or near total loss of function and sub 
total loss of form This is so because m this 
type of injury there is nothing of surgical 
consequence left in situ with which to plan 
the repair, except some deep or skeletal 
tissues , the rest has all gone to scar or been 
replaced by it These are the ‘ frozen ’ 
cases Here often the question of amputa 
tion and replacement by prosthesis or, 
where possible, complete reconstruction of 
the part becomes a matter for judgment 
and decision 

This type of injury is particularly com 
nion to the ear, arm, hand, e>e, nose and 
the lips (tig ISS) In these cases too often 



Fig 184 The panfacial burn Note 
total destruction and scarring of all 
covering tissues oi face and head (See 
Chap 22, The Full Face Graft ' ) 

the best the surgeon can do is never good 
enough On the other hand this type of case 
IS evidence of the fact that plastic surgery 
has only scratched the surface Neverthe 
less, with unusual surgical patience, inordi 
nate coura^ on the part of the patient 
time, imagination and the most exacting 
surgery, quite commendable results can be 
obtained 

These cases usually demand the services 
and the experience of many specialists, and 
that IS as it should be Every conceivable 
means in surgery from physical therapy to 
neurosurgery, and sometimes psychiatry, 
must be brought to bear on the case in order 
to succeed When acceptable results are 
obtained, it is worth the price and the effort 
because the best prosthesis or physical sub- 
stitute never can be as good as a fair surgi- 
cal result, for the simple reason that where 
there is no life there is no feeling Without 
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Fig ISj Tj^pical burn deforniily of the far (Left) All «oft tissues of ear ha\e been 
lost and only the shn\eled scar cohered cartilage remains Reconstruction begins by the 
importation of soft tissues {right) In extensive burns of the ear the collateral tissues are 
usually affected to such a degree (as shown in photograph) that none is available for the 
repair Note irradiation of scars of face by repeated partial scar excisions and advancing 
of cerv ical skin before otoplasty is begun This is good practice and a basic requirement 
to establish normal tissue relationships and good bUxid supply for the ear reconstruction 


feeling there can be htlle ultimate satisfac 
tion (For specific reconstructions of indi 
\idiial parts or append^es see appropriate 
chapters m Section III ) 

The Scrgerv of Tissue \oids 
These are cases or conditions of actual 
burn amputation of a tissue or a part AI 
though not uncommon m thermal bums 
they are the rule in severe electrical burns 
The ultimate problem m the«e cases of 
cour've IS one of form function and ap^iear 
ance In a manner of speaking these cases 
are not as difficult as tissue deformities 


per se This is so because where a patient 
has suffered a total loss of a part anything 
representative of it which is possible for 
surgery to produce is better than nothing 
and nothing is what the patient started 
out with With the limited knowledge we 
today possess of reconstructive surgery 
only limited burn amputations such as the 
loss of nose ear mouth jaw and penis 
stand any hope of surgical inimicrj Obvi 
ously burn amputations can involve any 
part of the bod> The fundamental phases 
in the reconstruction of lost parts are the 
restitution of the soft tissues the supplying 
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of a lining where a part embodies a cavity 
and ultimately the replacement of the skele 
tal structures in order to re constitute orig 
inal form and function 
It IS a field necessitating considerable 
architectural ability and artistic flair as 
well as a gift for symmetry, which is given 
to some and impossible to teach to others 
It IS a field which nevertheless is one of 
the most important phases of future sur 
gery awaiting certain developments in the 
basic sciences and much more experience 
in the operating room Examples of tissue 
voids due to burns and their reconstruction 
tiill he /ound m Section 111 
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Surgical Geometries 


Surgical geometries has to do with the 
dimensional evaluation of tissue defects, 
voids and excesses and their reconstruction 
by collateral tissue or reconstruction by 
measured ablation of exaggerated form 
This becomes possible by application of cer 
tarn geometrically placed incisions which 
permit the quantum distribution of tissue 
masses through maximum application of 
certain tissue forces (elasticity, contrac 
tihty and expansibility) 

A tissue defect has character of pattern 
and 13 composed of parts (anatomic) seg 
ments (geometric) and shapes (physical) 
These are identifiable m terms of length 
breadth and depth In terms of repair or 
reconstruction the summation of its char 
actenstics determines tissue quantity neces 
sary for replacement or sacrifice 
The repair of tissue voids necessitates 
the movement of tissue masses Such trans 
fer of tissue must be done not only parallel 
with functional needs, but in obedience to 
certain requisites of form The latter im 
plies geometric exactitudes in the mobili 
zation of the needed tissue Hence before 
any amount of tissue is moved or removed 
Its choice must not only be functionally 
selective but also geometrically adequate 
Where tissue excesses produce distortions 
of form and frequently function as well, 
calculated removal of tissue mass is neces 
sary This implies geometric delineation 
consistent with physiologic premise if the 
formative results are to be predictable, ade 
quate and consistent A good example of 
the relevancy of surgical geometries to ade 
quacy of results is seen in Aufricht’s recent 


approach to the problems of radical mam 
maplasty (see Chap 25) 

Insofar as the human body itself (or any 
part thereof) is not only a geometric form 
but also a viable unit it is possessed of elas 
licity contractility and expansibility which 
allows for function of its form The first 
two are everpresent variables of the geo 
metric approach to repair whereas the third 
remains as a constant augmentor of mass 
Because of its elasticity viable matter like 
rubber permits distribution of mass It is 
1 quantitative form of distribution This 
allows for extended coverage of area in 
obedience with the laws of continuous quan 
tity of mass But unlike rubber which is 
subject to the limitations of Hooks Jaw 
of elasticity and permanent set viable 
matter because of its capacity for expan 
sibility (hypertrophy or hyperplasia), aug 
ments its mass in obedience to the laws of 
function This means eventual increase of 
quantity in re'^ponse to elastic extension 
and restitution of function 
Elasticity being a quality of viable mat« 
ler thus represents a fourth factor or dmien 
Sion whose presence augments the practical 
implications of any or all of the three phys 
ical dimensions length, breadth and depth 
Its strictly mathematical pursuit is of no 
practical consequence, (except insofar as it 
influences the placing of incisions, as demon 
strated by Lemberg) and implicates the 
craftsmanship of surgery with academic 
irrelevancies in spite of its influence upon 
basic mea'^urements Yet preciselj because 
of it, surgical geomelrics, as a basic adjunct 
to reconstruction, becomes one of the most 





Fig. 1S6. Linear closures. (For discussion, see text.) 
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Esmarch’s and Koualzte's Df'thod 
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Fig 1S6 Linear closures {Continued) 




Amnion's method (Szynanovski) 
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y^thod of texer-Beira/} 
(23) 


Fig 186 Linear closures {Continued) 


necessary difficult and interesting facets 
in tissue repair II ithout a basic geometric 
approach to movement of tissue masses 
there is only a blind beginning leading to 
the transfer of too much or too little tissue 
whereas repair based exclusively upon geo 
metric premise may lead to compromise of 
function by ignoring the variables of elas 
ticity and contractility 
To comprehend adequately the nature 
and the possibilities of surgical geometries 
one must reconcile the relationship of tissue 
elasticity to tissue quantity Elastiaty is a 
constant variable of quantity because of its 
viable antithesis contractility Cither one 
can reduce or increase respectively the di 
raensional status of a geometric problem m 
surgery All these phenomena are evident in 
the incision or the laceration The insinu 
ation or presence of either immediately 
alters tissue quantity by affecting its elas 
ticity This situation initiates immediate 
pathologic changes which with the passing 
of time become irreversible In other words 
both tissue quantity and elasticity become 
permanently reduced because of the cle 
jiient of fibrosis Hence repair in situ be 


comes impossible with the loss of these ad 
vantages Recourse must then be had to the 
quantum distribution of collateral tissue 
masses insofar as these still retain the forces 
of elasticity and expansibility Their maxi 
mal application to tissue distribution is m a 
large measure dependent upon certain geo 
metrically placed incisions This is well 
illustrated by the Z plasty Its counter 
part can be seen m the results following 
the still too common vertical incision fot 
tracheotomy 

When a tissue is incised (a straight line) 
It retracts thus resulting in a defect — a 
two dimensional void Given a two dimen 
sional void it can be reduced to a linear 
defect (suture line) by taking advantage of 
the elastic component of tissue and so dis 
placing it into the void In other words the 
premise is that the quality of elasticity (or 
contractility) being a variable of tissue 
quantity, can by procedure be translated 
into dimensional value 

The simplest movement of tissue mass is 
that necessary m the apposition of the lips 
of an incision Even though it is a two 
dimensional tissue defect, it can be ablated 
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Fic 187 MuUilinear closures (For discussion, see text ) 
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SztimziovsVI'b aethod 
( 6 ) 
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Burov’s aetbod (SsjnsnousVl) 
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Fig. 187 Multilinear closures {Continued). 
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Fig 187 MuUilinear closures (Co«/in«e«/). 
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Fic 188 Spheroidal closures (For discussion, see text and Figs 193, 193 and 196, for 
additional methods ) 



386 


SURGICAL GEOMETRICS 



Fig 189 Estimation of limits of closure 
(For discussion see text, p 388 ) 


without recourse to geometric processes, be 
cause of tissue elasticity, thereby being re* 
duced to a linear problem In other xrords, 
whereas tissue contractility augments an 
incision to a two dimensional defect, having 
length and width elasticity makes possible 
the reduction of a two dimensional defect 
into a simple linear problem Where elas 
ticity IS absent as m bone or cartilage, 
strictly geometric ablation is necessary 
MTiere the area or pattern of a tissue defect 
exceeds the possibilities of tissue movement 
by virtue of elasticitv and thus precludes 
simple closure the latter may still be at 
tamed by augmenting the former through 
undermining This breaks the normal at 
tachment of the tissue and not only permits 
additional stretching but a degree of di« 
placement Thus a given ma^s of tissue will 
cover a somewhat greater area than its 
purely geometric values would indicate 
^\^le^ the potentialities of both elasticity 
and undermining have been exhausted, 
actual shifting transfer rotation and quan 
titative distribution of tissue masses be 
comes necessarj for purposes of wound 
repair \t this point the geometric prem- 
i«e becomes more obvious in the surgery of 
reconstruction 


GEOAIETRIC CATEGORIES 
Surgical geometries may be divided into 
linear problems, multilinear problems and 
spheroidal propositions The first has to do 
with unipolar defects, such as cuts and sim- 
ple lacerations (Fig 186 1 3) The second 
has to do with multipolar wounds and de 
fccts, such as the closure of large squares, 
oblongs, certain triangular defects, the 
Z” plasty and other forms of two-dimen 
Sional tissue shifting (Fig 187 1 13) The 
third deals with tissue rotations, tran=por 
tations, repairs m depth and circular do- 
SUTCa (Fig 188 I 6) 

LINEAR PROBLEMS 
The simplest geometric problems arise in 
connection with the closure of wide mci 
sional defects — the apposition of tissue 
units of equal lengths These are almost 
always unipolar In other words, the re 
sultaot closure runs in one major direction 
and all tissue is directed toward a line con 
necting the two extremities of the incision 
or laceration The latter may be referred to 
as the polarity of the closure after the de 
feci has been repaired 
This establishes the fir^t postulate in «;ur 
gical geometries, namely, that any tiio units 



Fig 190 Relationship of Langer’s 
Imes of tension to degree of divergence 
of lips of incisions, when the latter are 
made at various angles of incidence to 
Langer s lines Lines of tension are rep 
resented by lighter horizontals and inci 
sions by heavy black lines 
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or segments of tissue to be apposed tn a 
straight line should he of the same length 
and preferably of like tension (Fig 186 
1,2,3,4,9,14,20 and Fig 187 1) 

As indicated heretofore the size of a 
linear defect which can be spanned by 
direct approximation depends, first of all 
upon the elasticity of the tissues to be 
drawn together When that quality has been 
exhausted and undernunmg adds nothing to 
it, the lips of the wound must be shifted 
into apposition The simplest way of accom 
plishing this, on a linear basis, is to incise 
on one or the other or both sides of the 
laceration and parallel to it (maintenance 
of polarity of repair), undermine the two 
ribbons of tissue thus created and bring 
them into apposition (Figs IS6 X,2andI87 
2,4A) The resultant surgical defect or de 
fects may be closed by free grafts or further 
undernunmg Where the two bps of a 
wound are of unequal length one has to be 
augmented or foreshortened to meet the 
dimension of the other (Figs 136 4 and 
187 1) The choice of lengthening one or 
shortening the other of the two lips of a 
laceration or incision is determined by the 
position of the defect or the functioned im 
plications of the repair In actual practice 
It IS seldom that one meets with the simple 
inasional type of defect, except insofar as 
certain segments of a complex one are visu 
alized and mentally set aside as such (see 
Fig 202) 

The next class of problems amenable to 
linear closure are certain angles and tn 
angles Any two divergent lines may be 
brought together by suture, if an adequate 
amount of tissue elasticity exists But tis 
sue elasticity is a double edged sword 

Fig 191 The geometric basis of the 
“Z” plasty (Lemberg Sheehan) Note re- 
lationship of angles of “Z” parallels (2 3 
and 1-4 to vertical 12mA) apropos 
degree of displacement of points No 1 
and No 2 and coincident foreshortening 
of Ime No 3 4 m B, as flaps ate trans 
posed As angles increase, so displace 
ment of No 1 and No 2 increases 


Where on the one hand it perrmts move 
ment of tissue in a given direction through 
stretching, this stretching, being a response 
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Fig 191 The geometric basis of the “Z” plasty (Corttmued) Further examples of 
relationship of angles of ‘ Z” parallels to d^tee of displacement of points No 1 and No 2 
and coincident foreshortening of line No 3-4 As angles increase, so displacement of 
No I and No 2 increases (For application, see Fig 192 and text) 


to force, sets up a counter force— contrac 
tility This leads to tension upon sutures 
with the dire consequences well known to 
all surgeons Through close observation of 
these phenomena at the operating table it 
soon becomes evident that the maximum of 
permissible stretch is exhausted when the 
apposition of the Ups of a wound has 


created an angle of divergence of S0° At 
that moment the maximum permissible tis- 
sue movement or closure has been attained 
In other words, since all primary simple 
closure of wounds is based on apposition of 
wound edges diverging from a point of 
ongm, the angle, the distance to which the 
divergent lips of the wound can be apposed 
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IS determined as follo^\s the angle of origin 
of any two lips is bisected in the direction 
of maximum divergence of the lips If bnes 
are now drawn from that point of each lip 
to a point on the bisecting line, so that 
where the lines cross the bisector they form 
an angle of 50°, that point is usually the 
extreme of permissible closure by direct 
apposition of wound edges 
This can be determined beforehand as 
shown in Figures 189A and C At that 
point the last approximating suture may be 
safely placed Beyond that point linear do 
sure is physically difficult, physiologically 
contraindicated and therefore surgically un 
safe This establishes the second postulate 
in surgical geometries, namely, that no luoo 
Ups oj a wound should be approximated by 
direct suture whose angle of divergence ex 
ceeds 50° ^Vien that limit has been reached 
a multilinear closure must be considered, 
unless a simple relaxing incision permits 
continuation of the closure 
The angles of divergence of any two lips 
of a laceration or incision, and the diameter 
of a wound, depend on four factors the 
length of the wound, its angle of incidence 
to Langer s lines of tension, the anatomic 
relation or attachment of the injured tissue 
to underlying tissues, and the amount of 
elastic tissue The angle of divergence in- 
creases as the length of a wound increases, 
as its angle of incidence to Langer s lines 
increases and as its separation from under- 
lying tissues increases (Fig 190) Any one 
of three factors may modif> — and usually 
does — the other two In other words, if a 
three inch incision is made parallel with 
Langer s lines of tension, the angle of diver 
gence of its bps and the diameter of the 
wound may not be any greater than that 
of a one inch incision made at right angles 
to Langer’s lines of tension In fact, the do 
sure of the former will be easier than that 
of the latter because of the advantage of 
the elasticity in the first as against the 
amount of retraction in the belly of the 
second incision due to the greater degree 



Fic 191 The geometric basis of (he 
“Z ’ plasty {Continued) Lemberg’s 
chart, showing relationship of linear dis 
placement of any point on vertical to 
variation in angle of right flap of ‘Z 
Also relationship of angles of excision 
to trao^osition of flaps (For interpre 
tation, see Fig 191 A to F and text ) 

of tissue retraction consequent upon sev 
erance of lines of tension (Compare A and 
D, Fig 189) Finally, if the tissues m the 
case of the incision made parallel with 
Langer s lines are firmly attached to com 
paratively immobile tissues beneath it may 
even be necessary to resort to undercutting 
of the lips to get sufficient separation for 
workable surgical approach to deeper tis 
sues 

This brings up a third proposition in sur- 
gical geometries the configuration oj a (is 
sue dissolution (incision or laceration) de 
pends upon its length, relation to lines of 
tension and the integrity oj its attachment 
to subjacent tissue 

From a practical standpoint the fore 
going brings up for consideration the fact 
that an incision or laceration, although uni- 
polar and physically amenable to linear 
dosure, if made at right angles to the nor- 
mal lines of tissue tension may become a 
multilinear problem from the standpoint of 
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repair because o{ severe tissue retraction 
The longer such an incision or laceration 
IS the more pronounced this fact becomes 
If such a wound or incision placed at right 
angles to normal tissue tension is long 


enough even if forced physical closure is 
possible the resultant repair will be at 
tended by an abnormal amount of fibrous 
tissue and almost invariably will result 
in a contracture or hyperplastic scar 




-<1 




60° ANGLES 



A B 



c 



A B C 


Fig 192 a \ arious patterns combinations and results 
of the serial Z plasty (after J StaigeDa\is) 

{Top) (A) Serial incisions (B) Flaps transposed Jvote 
increase m vert cal extenson (C) Supenmposition of B 
upon \ to llustrate lelatne increase in vertical extension 
of tissues folio ling transposition of flaps 

{Bottom) Add tional graphic illustration with smaller 
angles of incidence of Z parallels to vertical 

Assum ng the vertical to be a contracting scar the 
abov e illustrates geometric basts for its relaxation by Z 
plasty 
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One of the commonest of these illus- 
trations IS the “fiddlestrmg” contracture 
which follows the ill advised vertical inci 
Sion for tracheotomy or a similar incision 


over the volar surface of a finger Such 
an unwelcome result is due partly to the 
forced physical closure and partly to the 
counlerforce to closure The latter force 



Fig 192B Various patterns, combinations and results of 
the serial “Z” plasty {Conlmucd) 
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FiG W3 Pick «, method of closvtvg a 
semicircle No tissue i\aste is incurred 
here as in Szymanowski s method No 1 
(Fig 187) where two triangles ate ex 
cised and discarded no secondary de 
fects or complicated incisions need to 
be closed as illustrated in Szymanowski s 
metEod No 5 (Fig 188) 

persists throughout the period of healing 
and so long as that force is not stabilized 
by complete organization of the repair it 
remains as a biologic irritant to healing 
hence it results in the persistent depiosition 
of hbrous tissue From the standpoint of 
physiologic surgery and functional results 
It 15 better to close such incisions or lacera 
tiotis immediately by some form of multi 
linear repair than to use the usual direct 
form of approximation This leads to a 
fourth proposition a geometric closure of a 
tissue defect to be both juncttonally as well 
as formattjcly adequate ts determined not 
only by size and shape of the defect but by 
the integrity and tension of the tissues com 
prising the closure This accounts for the 
dnersity of methods recommended by dif 
ferent authors for the closure of triangles 
squares circles and so on Unless the slu 
dent bears this clearly m mind he will be 
tempted to close all defects of a given shape 
b> some one chosen method Early disillu 
sionnient would follow As a guide to the 
selection of proper method it should be 
staled that the principal geometric approach 


to the closure of a tissue defect should be 
based on the points of maximal elasticity 
comprising the defect 

■MULTILINEAR PROBLEMS 
The difference between linear problems 
ai«i multilinear problems is both quantita 
tive and qualitative In other words, where 
as a given triangle or square may be closed 
by a linear repair, the same type of defect 
of a much larger size or one incurred in 
tissue of poor elasticity may have to be 
closed by multilinear repair because the ad 
\ancing of tissues used m the repair of 
the defect may not be possible m a unipolar 
direction When this problem arises that 
pan of the defect which cannot be closed 
by simple linear approximation or move 
ment of tissue must be closed by multipolar 
apposition Additional secondary incisions 
at other selected points of the periphery of 
the defect or excision far outside of it have 
to be made for the purpo&e of bringing in 
additional tissue to close the remainder of 
the wound This is particularly true in de 
fects which are attended by tissue voids due 
to actual tissue loss rather than to tissue 
displacement This implies closure of other 
than simple incisional, secondary defects 
In fact for the most part they are excisional 
defects (Fig 187 187 1 187 4A 187 4B 
187 7 187 8 and 187 9) 

Again the simplest of defects which fall 
into this category is the linear laceration 
whose diameter of belly is so large m pro 
portion to the length of the defect that 
the simple advancement of its bps into 
the center of the wound is inadequate and 
the wound must be projected m various 
directions other than a straight line thus 
actually resulting in the formation and 
transfer of flaps (Fig 187) 

The surgical defects left after such mci 
sions may be and often are closed by fur 
tber undermining and direct approximation 
This IS possible only when such incisions 
are made m obedience to certain anatomic 




Fig 194A Pick’s method of closing a wound with semiarcular lips Application of 
method of closure of arched donor site for suprapatellar lube (For climcal application 
see Fig 194B ) 


and geometric postulates (see fourth propo- 
sition this chapter) This is eminently illus 
trated by the so called ‘Z” plasty 

The “Z” Peasty 

The basic multilinear geometric proce- 
dure in plastic surgery is the so called ‘Z” 
plasty (Figs 191 and 192) Although the 
‘ Z" plasty with its transposition of flaps 
was first reported about one hundred years 
ago, It has been rediscovered many times 
since It was first reported by DenonviJIicrs 
m 1856 for the relief of ectropion of a lower 
eyelid Since then this procedure has been 
described in connection with innumerable 
defects, which only proves its almost uni 
versal applicability Its apparent simplicity 
belies its many potentialities and difficul- 
ties One of the reasons why its many possi- 


bilities are seldom appreciated by the siu 
dent or neophyte is that he fails to under 
stand its geometric basis, and the mechanics 
of Its acoimpJishments 

The principle of the ‘Z plasty is based 
on the fact that any two points, 1 and 2 
(Fig 191), if connected by a straight inci 
sion, can be displaced away from each other 
to a distance equal to the difference between 
that incision and a line drawn across its 
midpoint whose extremities 3 and 4 are de ' 
lermined by two other lines, one beginning 
at I and running at a chosen angle to the 
right of I until it reaches 4 , the other, be- 
ginning at 2, runs to the left of 2 at a chosen 
angle until it reaches 3 This forms a “Z ” 
When the two triangular flaps thus outlined 
by the secondary incisions 1-4 and 2 3 are 
undermined and transposed, the original 
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Fig 194B Results of author’s 
method oi closure of semiciTcular donor 
site for suprapatellar tube (For method, 
see Fig 194A ) 

points 1 and 2 will be forced away from 
each other to the distance mentioned above 
\n optimal angle of 60° was arrived at 
as a result of the work of Lemberg of 
Russia who by experiment reduced to 
mathematical accuracy the problems of the 
procedure (Fig 19lG) The angle of diver 
gence of the parallels of the ‘Z’ from the 
central arm may be anything from 15® fo 
75’ or more but m general the 60® angle 
proves to be the moat workable The larger 


the angle the longer the incisions can be, 
conversely, the smaller the angle, the shorter 
the arms of the Z” should be 
Where it is not practicable to utilize the 
larger angles, the small ones may be used , 
this allows for the making of so called 
multiple ‘Z s” about the polarity of an m 
cision, which procedure is often prefera- 
ble to remedying a defect by one extensive 
Z” plasty This multiple or serial ‘ Z 
plasty is credited by Davis to ilorestin At 
least theoretically all the arms of any given 
‘ Z” s^uld be of equal lengths (Fig 192) 
The above allows for the setting up of a 
fifth postulate m surgical geometries any 
tiio points can be displaced in a straight 
line, Qjsay from each other, by a "Z’^-plasty 
to a predetermined distance 
The application of the principle of the 
‘ Z” plasty in the conventional form in 
which It IS usually described is fully realiz 
able only m the correction of defects such 
as congenita] webs where no scar tissue has 
to be excised Where the 2 plasty is ap 
plied to the correction of scar contractures, 
It does not alwa>s fulfill the theoretical 
promise This is due to the loss of normal 
relationship of elasticity to tissue mass, 
therefore, equitable quantitative distnbu 
lion of the latter is not always possible 
The former cannot entireli compensate for 
the loss of the latter after complete scar ex 
asion In other words, the central leg of 
the ‘ Z ’ referred to above as 1 and 2 is not 
a line but a void due to the excision of the 
contracture It becomes a defect with a 
second dimension, the latter being the width 
across the belly of the surgical defect re 
inaimng after the scar is excised In such 
instances displacement of the points I and 
2 away from each other may have to be 
augmented by additional undermining or 
collateral ‘ Z s ” The greater the displace 
ment of the points 1 and 2, the more liable 
are the two flaps to reach across the surgical 
defect Therefore, the angles should be de 
signed in the case of scar excision and con 
tracture reduction so that the points 1 and 
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2 are displaced to a degree consistent with 
the size of the excisional defect the contour 
of the part affected and the size of the 
flaps The disadvantage is reduced m the 
multiple or serial Z plasty In general 
these conditions usually call for the serial 
Z plasty with variation of the angles of 
incidence of the short arras of each Z 
This same difficulty arises in the applica 
tion of the Z plasty to the correction of 
webs which are actually tissue pyramids 
rather than flat webs Such a condition is 
met with in congenital webs which run from 
the mastoid region over the neck to some 
point on the shoulder Where such a web 
30ms the neck it has a wide base due to 
the divergence of the two layers of the web 
and so forms what for all practical pur 
poses is a pyramid In such cases the Z 
plasty is limited by its mastoid and acromial 
extremities and m such variations as are 
consistent with the concavity of the neck 
This may necessitate a secondary Z 
plasty after healing and return of the nor 
mal texture and elasticity of the flaps as 
demonstrated by Esser 

The Closure of an Arched Defect 
According to the first proposition m sur 
gical geometries the apposition of any two 
bps of a wound demands that they be of 
equal length Where one of the lips is longer 
by virtue of being curved or an arc of 
greater radius than its opposite lip a good 
formative closure is improbable unless the 
longer hp is shortened or the short lip is 
lengthened The former procedure is usu 
ally preferable from the standpoint of ap 
pearance and is accomplished by the exci 
Sion of a triangle from the longer side the 
base of which excision is equal to the dif 
ference between the length of the two sides 
(Fig 1S6 4) Where it is desirable to 
lengthen the straight or shorter of the two 
lips 3 triangular mass of tissue is excised 
along each extremity of the curved line the 
sum of whose bases is equal to the differ 
ence between the length of the two bps 



Fic 195 Closure of c rcle (method of 
Hadjistamoff) Note necessity for do 
sure of secondary defect Notwithstand 
ing It IS a better and simpler method 
than those of Szymanowski illustrated 
ID Figures 186 188 

(Fig 187 1) Such procedures are employed 
where it is necessary to reduce the closure 
to a linear problem But the reduction of 
such defects to a linear problem by the sec 
ond method is not always advisable par 
ticularly where the straight line would run 
across a flection crease or suspends a con 
cavity This is normally found m the sub 
mental region It likewise applies to a con 
vexily such as exists over the shoulder or 
the lip of the nose 

The closure of such a defect necessitates 
a two-dimensional approach to the problem 
This permits the obliteration of the ti'^sue 
void without extension of its polarity in 
terms of length or the creation of secondary 
defects \ partial solution to this problem 
has been found by making certain complex 
radiating incisions away from either the 
curved lip or the straight one thus per 
mittmg the inshifting of the lateral tissues 




Fig 196 Pick s method of closing a circle After undermining the circular defect cir 
cumferentially (A), it is “staged ’ with two hook retractors (B) This forms a large ele 
\ ated ‘nipple ’ about each hook A third hook is then inserted into one of the “lupple ’ lips, 
the pull being at right angles to a staging book and at a point approximately tangent to 
the circumference of the original circular defect (C) This bnngs the two bps of the nipple 
together, so that by moving the staging hook to one or the other side a triangular pleat 
IS formed (C) The under side of this pleat is then incised IVhen unfolded, this results in 
a triangular flap (D) This is then laid flat over the opposing skin (D) The subjacent 
skin IS incised along the short arm of the triangular flap This creates a second roughly 
triangular flap, which is shifted down into the original circular defect resulting m a donor 
area into which the first flap (the unfolded pleat) is laid (D and E) This ablates half 
of the original circular defect The same procedure is repeated oier the other pole of the 
circular defect for the closure (E) This method avoids the difficulties of complicated inci- 
sions, the drawbacks of closure of secondary defects and the tissue waste common to 
procedures of Szymanowski and HadjisUmoif (Figs 1S6 1S8 and 19S, for clinical appli- 
cation of authors method, see Fig 200\) 
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Fro 197 Pick s alternate method of closing a circle The above variation may become 
one of necessity when the elasticity of the tissues about the arcular defect are not dia 
metrically equal In such instances the delmeation of the pleats may have to be to one or 
the other side of a diameter or at times occupy a position in line with two different diam 
eters Where the pleatmg of both poles must be to the right of the vertical diameter 
(Fig Wb) It IS necessary to avoid a three cornered closure ol the central flap This neces 
sitates mshifting of the two central flaps, one upon the other, to the extent of two sutures 
or more as indicated m (F) This is done to preclude gangrene and sloughing of the tips 
of the flaps due to strangulation by too many sutures m a small area 


into the defect This frequently creates a 
major new defect or two or more smaller 
ones which then become a special problem 
(Figs 187 4A, 187 4B, 188 S and 6) These 
special problems are prone to stimulate 
forced closures at the hands of the neophyte 

Author’s Method of Closure 
The problem of closure of a defect whose 
one side is the arc of a circle, or whose 
two sides are arcs of unequal radti, may 


be accomplished as follows Instead of re- 
duang the arc to the length of its opposite 
lip, or extending the straight lip to the 
length of the arc, either of which necessi- 
tates the sacrifice of tissue because of the 
tnangular excisions necessary as mentioned 
above and leads to closure under tension, 
it IS possible to take advantage of the 
quality of elasticity in terms of a dimen- 
sion, thus reducing the former quality to 
a quantity ol mass This concept ol the 
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Fig 198 Results of incisions or lacerations across Langers lines of tension 
(A) Incisions at various angles to Langers lines of tension (B) Amount and 
type of gaping consequent upon incisions at different angles to lines of sLm 
tension Note that incision 'c, ’ parallel uilh tension lines, results in minimal 
amount ol ‘ bellying ” (C) First step in the application of author s pleating 
procedure to the closure of gaping nounds Arrows indicate pomt of insertion 
and direction of pull of shin boohs Broken lines denote lines of incision of 
the skin pleats to produce the triangular flaps shown in D (D) Skin pleats 
have been incised, unrolled, and are shown spread over underlying portions of 
lips The elastic component (quality) of skin has thus been translated into 
tissue quantity, physically greater than the original (see Chap 21) Broken 
lines indicate position and extent of secondary itiusions to form medial flaps 
to be shifted into wound, permitting closure as shown m E (E) Closure shown 
completed This avoids tension across belly of gaping incisions or lacerations 
Note rh>thmic alteration of lines of skin tension (F, G and H) Application 
of pleating procedure to the closure of incision ‘ fa,” running diagonally across 
Langer s lines of skin tension 





reduction of a quality of tissue into quan 
titj permits of the disposal of the defect 
mthout any tissue cost and mthout extend- 


ing the already present defect in a linear 
direction 

If the arched member or hp of the de- 
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Fig 199 Results of curved incisions or lacerations apropos Longer s lines of tension 
(A) Curved incision at right angles to lines of skin tension (B) Application of pleating 
procedure to closure of \vout}d without tension (C) Primary Bap completed and super 
imposed over remainder of lip Secondary incision indicated by broken line (D) Secondary 
Bap shifted into defect and closure completed (E) ‘U incision across lines of skin 
tension (F) Bilateral pleating of hps and making of Baps preparatory to transposition 
and closure (G) Flaps transposed and closure completed Note breaking of skin tension 
through re routing of Langer s hoes 


feet IS undermined, thereby augmenting its 
elasticity to a maximum, it then can be 
pleated as shown in Figure IWC This 
changes a semicircle into two potential tn 
angles, one of which (upper in Fig 19SC) 
is a void and the other (the pleat) is tissue 
excess Elasticity has been translated into 
mass quantity Instead of exasing this 
amount of “superfluous” tissue, it is loased 
under the pleat, and an extended triangular 
flap will be formed as shown in “D ” If 
this flap is now superimposed upon the 
remainder of tissue within the arc, another 
incision parallel with the short arm of the 
first flap can then be made creating a 
second triangular flap It is this second 
triangular flap which actually becomes the 
tissue mass displaceable into the defect The 
result will lead to a two dimensional closure 
which in appearance is a modified ‘ Z” (Fig 


193E) When this method is actually ap 
plied to a defect whose lips are also curved 
in the third dimension and are of unequal 
radii, it becomes a three dimensional do 
sure (Fig J94A and B) 

THREE DIMENSIONAL PROBLEMS 
The three dimensional problems arise out 
of implications of the third dimension 
either m terms of extension of the repair 
through curvatures, arcs, convexities and 
circles, or the necessity of rotating tissues 
from one plane to another In the act of 
so doing the extremities of a gi\en linear 
dimension assume new relations to each 
other and to the whole of the defect In 
other words, a flap A, B, C, D (labeled 
clockwise from lower left hand comer), 
when rotated antidockwise, does so to the 
design of a circle whose radius is the 
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side C D As the rotation increases, so the 
distance which A B covers decreases, due 
to unavoidable crowding of B m the direc 
(ion of A, always resulting m a fold of tis- 
sue which has to be excised by secondary 
revision In consequence, the area which 
the transposed flap will cover is never equal 
to the area of the flap itself If, on the other 
hand, the flap B, C, D is being rotated 
from a flat surface to a neighboring defect 
whose related side A, B is convex the 
necessity for elevating A, B over the con 


vexity will “take up” buckling, thus ob- 
viating the need for its excision, and in such 
instances the flap will cover an area more 
nearly equal to its original extent 
If this phenomenon of the translation of 
a straight line into a convex one (with the 
saving of tissue) can be seen m reverse, 
then the translation of a curved line into 
a straight one should carry with it the pos 
sibility of a relative gam m tissue quantity 
(see Author’s Method of Closure, this 
chapter) 


Flo Clinical application of author's method for closure of circular defect (Top 

row) (Leji) Solid black circle illustrates extent of excision in connection with large 
papillomatous neoplasm of left buttock Dotted circle indicates preoperatively determined 
area of undermining necessary to close circular defect mthout mpphng or distortion of 
buttock (Center) Neoplasm has been excised doun to fascia covering gluteal muscuJa 
ture A thin layer of adipose tissue was left behind to prevent postoperative adhesion of 
subcutaneous tissue The next step is cleavage undermining to the extent of dotted circle 
on buttock (Right) The circle here is shown pleated by superior and inferior hooks in 
direction of one of its diameters This is possible as the result of undermining The large 
nipple produced by upper hook, would remain if circle were closed by direct approxima 
tion of its edges which in this case would have resulted m excessive tension and post 
operative breakdown A second hook from top illustrates method of pleating upper pole 
of defect The crease thus formed to the right of upper segment of defect indicates line of 
incision in forming first flap of geometric closure Third hook from top is point from 
which lower pleat is formed and also indicates inner extremity of formation of a lower 
flap The pleating of the two poles of the defect is augmented by pullmg (he extreme 
upper hook toward the side of the antagonistic hook which runs at approximately right 
angles to the first 

(Center row) (Left) The upper pleat as shown m top, right has been incised resulting 
in a flap which is here shown crossing the right lip of the circular defect held stationary 
by crosswise hook Note large amount of fat under upper flap ^Vhen this flap has been 
properly laid open, as shown, an incision is made above and parallel w’lth it which results 
in the formation of a second flap on the right side of the defect (Center) This illustrates 
eversion of the first flap resulting from inasion of the crease formed at the top of the 
circle as shown in taP, right It also shows the formation of the second flap consequent 
upon the incision made above and parallel with the first flap after being laid upon the 
right side of the circular defect The second flap is now ready to be shifted downward 
across the horizontal diameter of the defect and the space left by its rotation will be 
filled by the upper everted flap (RrgAt) The flap from the right upper arc of the circular 
defect is shown rotated downward and across the wound and the resultant void is being 
filled by the flap shown everted m center row, center This results in the potential closure 
of the upper half of the circle The identical procedure thus illustrated m top, left to 
center row, center, is repeated in the lower half of the arcle This results m two additional 
flaps identical with the upper two which ablate the lower half of the circular wound 

(Bottom) The closure of the arcular defect is completed It is a serial “Z’ closure 
which dispenses with tension nippling, or deformity of the buttock Note shifting of the 
left as compared with the right side of the original circle still indicated by broken lines 
Also observe that the upper extremity of the closure does not reach beyond the flat surface 
of the buttock into the intergluteal aease The excised tissue containing the neoplasm is 
shown to left of closure (see Fig 200B) 
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Fig 200B S ze and extent of e^tcision of tissue from left buttock (see Fig 200A) 


The modus operandi resides m the fact 
that in the case of flap A B C D a plane 
IS being rotated unto a convex three dimen 
sional surface at least on the A B side 
whereas when the procedure is reversed and 
\ B becomes a straight line a relative ga n 
in coverage is made It is the old geometric 
rule of the relationship of the area of 


planes cubes circles and spheres to sur 
face occupied In other words the h gher 
the diniens onal category of a given mass 
the less surface does it occupy Conversely 
by reducing a three dimensional object to 
a two din ensional area the more surface 
will its component sides cover This is am 
ply illustrated in the opening and the 
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Fig 201 The most com ement earner 
position for transfer of abdominal tube 
This type of arrangement needs a mmi 
mum of splinting and postoperative 
care Adhesive about thigh and forearm 
with elastic bandage over hand is ade- 
quate Note additional quantity of tube 
necessary ( span ) to reach and cover 
recipient site To take advantage of this 
relatively comfortable position for tube 
transfer a compromise is necessary be 
tween patients comfort and time and 
tissue cost Obviously three more sui^i 
cal innings or steps are needed for com 
pletion of the repair ( 1 ) transfer of the 
wrist peduncle to upper pole of defect 
(2) transfer of inferior peduncle to 

lower pole of defect and (3 ) spreading j t 4 v 

and imbedding of tubal tissue One of the foregoing steps could be eliminated if the tube 
were long enough so Us inferior extremity had reach^ the lower pole of dmect this 
means double the tissue cost or a much less comfortable earner position Tne latter 
involves heavy plaster splintmg and vvith many patients gross discomfort Generally 
It IS best to keep tissue cost at a minimum the patient s comfort at its maximum and 
consider time as expendable 



spreading of tubes and resolution of large 
webs by the application of the Z plasty 
The latter implies dimensional reduction 
It was stated at the beginning of the 
chapter that elasticity and contractility are 
ever present variables of simple geometric 
values m surgery The fact was brought out 
that the geometric category of a defect can 
be raised or reduced by these qualities It 
was then shown m the closure of arched de 
fects that the quality of elasticity could be 
translated into tissue quantity Hence the 
projection of this proposition should be 
applicable to the closure of a circle 


The Closure or a Circle 
The closure of a circular defect is the 
most difficult geometric problem in plastic 
surgery Its adequate formative as well as 
functional closure has been a long sought 
after advantage Alany methods have been 
devised for its accomplishment Szymanow 
ski Kirschner Lexer Hadjistamoff and 
others have devised methods of closure 
based primarily on procedures of tissue cost 
and the creation of secondary defects as 
shown in the appended illustrations (Figs 
186 20 21 and 186 a 6) Hadjistamoff of 
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Fig. 202. Closure of lacerations. Dash line about lacerations indicates extent of under* 
mining (Examples are exact patterns of actual lacerations.) 


Bulgaria has recently proposed another 
method of closure, the basis of which is 
aUn to the others (Fig 195). All these 
methods ha%e one misgiving in common: 
they leave secondary tissue defects of tri* 
angular, pentagonal or hexagonal shape 
which are almost as difficult to close os the 
circle, either because of their shape or num- 
ber 

Author’s 3Iethod 

The closure of a complete circular defect 
or a perfect circle can be accomplished 
by applying the concept of elasticity in 
terms of a dimension In the closure of a 
circle the elastic quality of tissue is trans- 
lated into tissue quantity 

This IS accomplished by undermining as 
far as necessary the entire circumference of 
the circular defect Some one point of the 
undermined circle will then be found as a 
most elastic fraction thereof. This is ele- 
vated in the form of a p 3 ramid by a hook 
as shown in Figure 196B. The elevated tis- 
sue IS then pleated over on itself as in the 
closure of a semicircular defect. The in- 


folded facet of the pleat is then incised as 
indicated in Figure 196C. This forms a tri- 
angular Oap which, when superimposed upon 
the remainder of the arc of the circle, allows 
for a second incision parallel to the distal 
extremity of the flap, thus creating a second 
flap. The latter can then be moved into the 
circle, thus filling up an area usually 
amounting to about one half the circular 
defect. 

A point is then selected and elevated dia- 
metrically opposite to the first one chosen, 
and a similar procedure is executed thereon, 
permitting the centripetal shifting of addi- 
tional tissue into the circular defect. If the 
elasticity of the skin at the two aforemen- 
tioned points is adequate to the area of the 
circle, the latter can be totally obliterated 
by this simple procedure, ll^here the total 
area of the circle is so large or the elasticity 
of the surrounding skin inadequate to cope 
with it, a narrow oblong area at right 
angles to the polarity of the procedure re- 
mains This can be ablated immediately by 
certain additional inasions, inshifting of 
tissues from the remaining two poles of the 
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Fio 203 Closure of lacerations (A) MuUilinear problem reduced to linear closure 

by studied atasion at a and incisions at 6 and b This also 

(B) Linear closure accomplished by gathermg of angles into rays (actual reproductions) 


circle or by free grafting and a secondary 
operation after the integrity and the elas 
ticity of the original tissues have been aug 
mented 

The foregoing suggests a sixth proposi 
tion in surgical geometries when the quality 
of elasticity ts translated into dimension 
it can by surgical procedure be expressed 
quantUatiiiely ut terms of transposablc tis 
sue mass The practical implication of the 
above proposition resides in the fact that it 
reduces tissue cost m surgical reconstruc 
tions 

The most useful application of this 
method 'will be found in the closure of 
three dimensional or spheroidal defects For 
example given a lesion involving the entire 
area of skm covering the mandible it is 
a common practice to advance the tissues 
from the neck on to the region of the man 
dible In the advancement or the rotation 
of the cervical tissues the latter actually 
have to go through and subserve a three 
dimensional space which is created by the 
convex protrusion of the mandible If this 
IS not taken into account the resultant re 


pair may be a distortion of the concavity of 
the submandibular region or the convexity 
of the cheek 

If instead a straight submandibular in 
cision IS now made say from the region of 
the lobe of the ear to the submental region 
and the cervical tissues are undermined an 
arched lip can be raised The lower Iip of 
the cervical tissues can then be pleated and 
incised as is done in the closure of a circle 
Through the application of this method a 
triangular cervical flap is thus created which 
can be advanced upward over the region of 
the mandible filling an area consistent with 
the size of the flap and Us elasticity If the 
original submandibular incision and its ex 
tent are properly calculated the size of 
the flap made available to be shifted over 
the mandibular area or the area of the cheek 
becomes geometrically adequate to a sur 
prising degree The final advantage of this 
method is that it can be so planned as to 
result m simple one stage multilinear do 
sures entirely consistent ivatb Uie normal 
tissue tension and contour of the part 
Thereto little fear of buckling tit forma 
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tion or rippling of one or another edge of 
the flaps, because this is already resolved m 
the original pleating of the elevated tissue 
Since the ultimate transfer of the flaps is m 
a unipolar direction (by advancement) 
necessitating little or no rotation, npphng 
should not occur 

PROBLEMS IN TISSUE 
TRA^SPORTATION 
The dimensional implications of tissue 
transportation are things of practical import 
which should be impressed early upon the 
student Some elemental illustrations will 
be cited at the risk of oversimplification 
Mhereas certain dimensional gains may 
be realized by taking advantage of the phe 
nomena of elasticity m the transfer or ro 
tation of tissues certain geometric losses 
on the other hand are sustained because of 
the inherent contractility of tissues The 
latter is pre eminently illustrated m the 
life cycle of scar tissue If for instance a flap 
IS accurately measured to fulfill the require 
ments of a defect and that same flap neces 
sitaies delay to augment its circulation, or 
if a tube IS designed which has to be trans* 
ported some distance to its recipient site, 
strict geometric calculations in the donor 
site may prove to be inadequate from a 
quantitative and formative standpoint 
This IS due to the fact that a quantity 
of tissue once divorced from its original 
environment is subject to contraction and 
shrinkage It is therefore necessary, particu 
larly in the designing of tubes that a 
greater mass of tissue be mobilized than 
seems actually necessary m the reconstruc 
tion of a defect Even after the (issue is 
transported and placed into the recipient 
site throughout the period of its organiza 
tion which may last anywhere from six 
weeks to several months, additional shnnk 
age of that tissue may occur From clinical 
experience it has become apparent that all 
pedicle tissues shrink on an average of one 
sixth of their original size The final amount 
of shrinkage of tissue even after its im 


bedding in the recipient site is not com 
pleted until organization of the repair has 
taken place This, as stated, may range any- 
where from weeks to several months The 
extraneous factors influencing tissue shrink 
age, as has been indicated in the section on 
Principles, are to a large degree dependent 
upon the amount of surgical trauma, the 
method of mobilization of the tissue, its 
postoperative care and the manner of trans- 
portation Therefore, it is well for the stu- 
dent to know m the planning of any repara- 
tive procedure involving the importation of 
tissue from distant parts the necessity for 
mobilizing a tissue mass exceeding the re 
quirements of the defect by approximately 
30 per cent This also means the selection 
of a donor site which can afford the tissue 
loss without functional embarrassment In 
doubt, mobilize more than seems necessary 
To the above, m both the use of massive 
flaps or tubes, must be added the geometric 
factor of span The latter is the amount of 
tissue necessary in the form of a peduncle 
which must be allowed for in order to span 
the ‘ carrier ” If the tissue is transferred im 
mediately, as in the case of massive flaps, 
the additional tissue necessary as a peduncle 
may be spoken of as the span This m terms 
of tissue cost may be reclaimed in primary 
transfers by replacement of the peduncle in 
Its original bed , but where tissues are trans- 
ported to any distance, as is the case with 
tubes, several regions may have to be 
spanned before the tissue reaches its ulti 
mate destination Every span means a sac- 
rifice of a certain amount of tissue This is 
often reduced in large measure by the selec 
tion of the ‘ earner" (Fig 197) (See Chap 
16, “Skm Grafts and Grafting ) 

When the tissue has reached its ultimate 
destination, the recipient site, it may still 
have to traverse a convexity, a joint or a 
space necessary for the purpose of dressing 
or splinting This, in terms of tissue cost, is 
Its most expensive span This distance from 
‘ carrier" to recipient site must be accurately 
determined prior to the original mobiliza- 
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Uon of the donor tissue If this is not done terable form One of the outstanding ex 
It may be found that the practical aspects amples of the latter is evident in the making 
of dressing etc necessary in the final of a tubed pedicle If a tubed tissue is in 
span will become embarrassing Finally the tended ultimately to be used in a two 
amount of tissue available for reconstruc dimensional or flat surface and yet the tis 
tion without recourse to pulling stretching sue for one reason or another is allowed to 
or forceful implantation may be made remain in tubed form for long periods of 
quate time difficulty is experienced m trying to 



Fig 204 The V closure illustrating various methods of v^edg 
mg of flaps The danger m A lies m shutting ofl blood supply of 
the tip and eversion thereof if the suture is tied too tightly (B) 
This avoids the objections m A and C This gives maximal accu 
racy of apposition (C) The central suture must be tied very 
lightly or It may slough out or produce necrosis of up if too bulky 
(D) This is the safest method of wedging if sutures are placed so 
as to advance tip of flap into position As shown the tip is made 
quately advanced because the sutures are at improper angle Suture 
exits should be on or below level of point of defect 


Whereas the elasticity of immediately 
transferred tissue is equal to its contrac 
tility the same does not hold true for tis 
sues which have been transported or waltzed 
several times The same holds true for re 
delay of tissues in the form of flaps The 
more times a tissue is delayed waltzed or 
jumped the greater the loss in elastic ty of 
that tissue If repeated often enough the 
factor of contractility of tissue exceeds 
Its elasticity until the latter becomes a com 
paratively minor factor in the planning of a 
repair and contractility takes the permanent 
form of organization of that tissue m unal 


maintain the finally opened tube in flat or 
concave shape For a long time the tubed 
tissue will have a tendency to return to the 
tubed status Occasionally this tendency re 
mams permanent 

PRACTICAL APPLICATIONS OF 
SURGICAL GEOMETRICS 
Incisions 

From what has been said it must become 
obvious to the student that even the closure 
of the ordinary surgical incision may be 
come a difficult geometric problem This 
arises out of the fact that as a rule surgical 
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Fic 205A Deiecto\er mandible alter 
excision of tumor and postoperatixe 
suture Ime by Picks method of circle 
closure 

incisions are dictated purely by expediency 
of approach to surgical pathology Yet from 
the foregoing it must be obvious that what 
originally started out as a straight line in 
cision may not necessarily end up as a 
straight line closure It may become a two 
or e\en a three dimensional problem if that 
incision has cut across various lines of ten 
Sion This IS due mainly to the fact that the 
contractility of skin vanes in different te 
gions and is partly due to the amount and 
the quality of the elastic tissue wilbin a 
given unit of skin also partly due to the 
fact that the normal lines of tension of skin 
vary from one region to another 
If then the extent of an incision is such 
as to cover two or more regions of different 
skin elasticity contractility, and lines of 
tension the effect may not be a simple 
separation of the two lips of a wound but 
a complex geometric defect whose closure 
may be more diflicult than its making 
For such reasons the long straight inci 
sion of the general surgeon is frequently in 
imical to the work of the plastic surgeon As 
indicated heretofore one of the outstanding 
examples is the vertical incision still fre 
quently made for a tracheotomy approach 
Even though relatively short it is difficult 
of closure and when closed it must be done 
under force against maximal retraction of 
tissue consequent upon the transection of 
the normal lines of tension m that region 
of the neck Even after such an inusion is 
closeil It rarely, if ever, gives adequate 
formative and esthetic results, because m 


the process of healing the closure acts as a 
counterforce to the normal force of retrac 
tion of the neck tissues and so remains a 
biologic irritant To avoid this condition, 
therefore, it is far better immediately to 
dose what started out as a straight incision 
in the form of a Z ’ plasty or two-dimen 
sional closure To execute such a closure 
the surgeon must at least be conversant 
with the geometric implications of the Z 
plasty (Fig 198) 

It is not to be construed from the above 
that certain simple and lime proven ap 
proaches to surgical problems in depth 
should be di‘;carded in favor of complicated 
incisions which in themselves prove to 
be a greater mental burden to the sur 
geon than the operation itself, but rather 
that a recognized surgical approach and the 
closure of that incision are not necessarily 
one and the same simple problem Whereas 
a simple mechanical or physical approach to 
a surgical problem may make the eirposure 
and the surgery simplicity itself simple 
closure of such an incision may nonetheless 
result in unwelcome functional or formative 
results The important thing for the student 
to remember is that although certain proved 
approaches to operations in depth should be 
retained for reasons of practical mechanical 
expediency , progress in surgery resides in the 
appreciation of the principles facilitating 
functional and formative repair of any sur 
gical approach 

Lacerations 

The principles enumerated under in 
cisions and their closure apply even more 
formidably to accidental lacerations The 
ultimate aim m the closure of any lacera 
tion IS to realize the best functional and 
formative results possible Such closures 
can only be accomplished if based upon 
establtohed premises of physiologic anat 
omy often materially aided by a knowledge 
of surgical geometries 

In other words, if a laceration runs across 
a flection crease, its obliteration must be 
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Fig ZOSB Steps m the rhythmic closure (PicL s method) of a circular defect 
(see Figs 196 and 197) 


Consistent ivith the function and the form 
of that part rather than with ease of closure 
In such instances the laceration must first 
be analyzed and subdivided into its com 
ponent parts This diagnosis must be based 
upon the requirements and the essentials of 
function and form of the part as well as 
upon lines of tension Such components of 
tlie laceration as have no obvious relation 
ship to form or function may be closed m 
linear form Such other components as do 
obviously involve form or function may 
present themselves in terms of angles tri 
angles arcs or circles If the angles have 
equal sides they may be closed as a line or 


if the opposite hp has a triangular nedge 
projecting into the laceration this may be 
insinuated mlo the aforementioned angle 
resulting m a V (Figs 202 204) If it is 
an arc or a circle it may by appropriate m 
cision add tissue into the defect This may 
take the form of a Z plasty m one case or 
the application of a pleating closure m an 
other Where the elasticity of a tissue per 
mits it may even be possible to do guarded 
excision of various parts of the laceration m 
order to create patterns which are easiest of 
fimctional closure As indicated heretofore 
the angle and the triangle unquestionably 
are the most simple patterns amenable to 
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simple closure The application of these 
principles is shown in Figure 200A 
^^here a laceration involves lissue m 
depth the same principles of geotneltic 
closure apply except that they must be 
visualized in the third dimension 


less symmetric V Its closure is simplest 
when the \ scar runs with the lines of 
tension It then closes as a T It is more 
difhcult when the Y «car runs across the 
lines of tension In that case the pointed flap 
must be undermined and advanced or 




SCAR SuPtAIHPOSEO ON SUROlCAl OCtta TO SHOW EXACT 
RELATIOftSHIP BETWEEN THE TWO 


•HCMES 

Fig 206 Pitfalls and tissue cost involved m elliptical excision of 
scars as compared w itb geometric excision (A) Broken lines indicate 
minimal extent of ellptical excision Noie angle of potential di 
vergence of contemplated lines of excision and compare with actuali 
ties in B (B) Scar has been excised on geometric instead of elliptical 
basis which would create defect indicated by broken line Note size 
oi surgical delect as compared to scar m A Lines oi divergence of 
angles would have increased from Sa** and 70® in A to 70® and 80' 
in B Now compare A and B with C Whereas the angles of incidence 
of the lips of a projected elliptical excsion in 4 or B preclude the 
poss bility of direct apposition of tbe lips because they exceed 50® 
m (C) none of the angles exceeds 3s® 


Excisions 

The most common excisions presenting 
the problem of closure to the surgeon are 
those associated with small Y shaped 
scars or lesions and those in connection with 
round moles pigmentations and small 
ulcers The ^ shaped lesions should be 
boldly excised as such because the resultant 
defect (excision + retraction) is a more or 


wedged into the angle below thus resulting 
man actual \ cloaure (Fig 201) 

Tbe circular defects left after the exci ion 
of moles may be closed by the authors 
method (Fig 20SB) 

The usual approach to the excision of a 
scar by the occasional operator is based 
tqion the principle of creating a simple ex 
cisional defect such as an elliptical type 
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because of tlie customary belief that these 
are the easiest of closure This is a lexical 
conclusion based upon a false premise 
The student is earned against it The ex 
cision of a scar is a far different matter from 
the elliptical defect which follows an m 
asion or even the excision of a unit of 
normal tissue The release of tissue coUat 
eral to a scar by the excision of the latter 
embodies within it potentialities neve- ex 
istent in the excision of relatively normal 
tissues such as that effected in benign 
tumors 

To begin with the presence of a scar is 
proof of a pre existing tissue defect Its 
original size and shape can often only be 
surmised until such time as complete ex 
cision of the scar has been accomplished 
The proper functional and formative closure 
of this original defect is the essential 
problem involved Therefore the motiva 
tion behind the excision of a scar should be 
the deliberate reconstitution of the original 
defect and its adequate repair rather than 
the creation of a deliberate surgical defect 
whose closure seldom conforms to the (unc 
tional or formative needs of the part This 
proposition may be accepted as almost 
axiomatic It again is well illustrated m the 
excision of a fiddlestring contracture run 
nmg across a flection crease Its designed 
excision m the form of an ellipse and its 
simple closure remains contrary to the 
aforementioned proposition 

Further, with such premeditated excision 
of a scar a certain amount of normal tissue 
IS sacrificed which can be conserved by a 
geometric excision of the scar and ulti 
mately used to good advantage in (he proper 
closure of the resultant surgical defect, 
which IS more or less consistent with the 
original laceration (Fig 206) As indicated 
m Chapter 18, Surgery of Scars ’ only 
scar tissue should be excised to release the 
collateral tissues into their normal posi 
tions Not to release properly all tis 
sues is to defeat the purpose of scar 
excision Obviously, the simple elliptical 


excision of a scar cannot accomplish such 
tissue release particularly when it is de 
signed with the one purpose in mind 
namely of approximation rather than ac 
tual repair There is no easy road to repair 
if It IS based upon functional and formative 
requirements The prominent scar as a mat 
ter of fact is not only evidence of injury 
but too often the price of easy closure 
Consequently the important thing for the 
student to remember is that the laceration 
and Its final scar may be just as much the 
result of an originally poor repair as the 
causative injury Its proper reconstruction 
must go bacb to the original defect with all 
Its inherent problems and cannot adequately 
be resolved by the insinuation of a new de 
feet the simple surgical excision 
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The Full-Face Graft 


One of the outstanding problems in plas- 
tic surgery is the complete defacement or 
destruction of the skin of the enure face 
Such a misfortune, though comparatively 
common m wartime, is not rare in peace 
time practice It is most often the result of 
a third-degree burn in\ol\ing the entire 
face which has been allowed to go on to 
scar formation Or it may be the complete 
tattooing of the face by gunpowder, dis 
seminaied epilhehoma or a hairy nevus 
cotenng most or all of the face To allow 
any one of these extensive conditions to go 
untreated is to ask the individual to live 
with an intolerable defect 

ORIGIN* OF THE PROBLEM 
The problem originates on four counts 
(1) the large amount of skin coverage 
necessary for an entire face, (2) the habit 
of reconstructing large skin losses by re 
peated partial free grafting, (3) the effect 
of repeated grafting on orifices and (4) the 
difficulties of social integration of a palienl 
with such an affliction 
The total coverage of an entire face in 
the average individual involves a matter of 
approximately lOQ square inches of skra 
The easiest approach to the transplantation 
of such an amount of tissue is m the form 
of a free graft There are serious difficulties 
m this as will be shown presently. The 
mobilization of pedicles for complete cover 
age of the face presents the stumbling block 
of adequacy of donor areas with appro 
priaie skin quality and the necessity for re 
grafting of the donor areas by split grafts 
The habit or tendency toward repeated 
free grafting of selected areas of the face 
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until the entire affliction is resolved is not 
at all satisfactory The main objections to 
this procedure, which has been tried often, 
are several First and foremost is the fact 
known to all plastic surgeons that for many 
reasons any anatomic part which is grafted 
in stages, and particularly where free grafts 
are used, will result in an appearance almoat 
as strange if not stranger m some respects 
than the original affliction Skin transferred 
to a locality in sections at different limes 
will eventuate in a patchy quiltlike appear 
ance, due to the fact that no two of the free 
skin grafts can be depended upon to retain 
the same shade of color after healing Even 
though the successive stages of the opera- 
tion be done by the same surgeon, under the 
same conditions, with the same care and 
even vrith skin taken from more or less the 
same donor site, the risk remains that eadi 
and every graft transferred on separate 
occasions will have a different appearance 
and color As indicated before, this results 
»i a defacement vvJiscb is as strange as the 
original condition (Plate 9) 

Another objection to the foregoing pro 
cedure is that it is very time-consuming 
For instance, following the grafting of the 
forehead, it is usually considered good prac 
tice not to graft the upper lids and the nose 
until at least two or three months have 
elapsed, so with each successive stage from 
temple to nose to lower lids, to cheeks, to 
jaws, to lips, to cbm and neck A certain 
mimmum of interoperative time must be 
allowed which prolongs the ultimate solu- 
tion of the entire problem to as much as 
three or four years 

A third objection to this type of pro 



T\PES OF FULL FACE DEFECTS 


413 


cedure is that when the time arrives and an 
adjacent area must be grafted to one already 
completed a certain amount of the previous 
graft has to be excised m order to dispense 
with the scar tissue comprising the edge of 
the former graft thus providing an ade 
quate bed for the graft which is to parallel 
It This injects the problem of superfluous 
tissue cost due to excision of part of the 
former graft 

The final objection to the partial method 
of procedure is that with every subsequent 
surgical re entry or attack upon the face 
that much additional scar tissue is formed 
eventually resulting in asymmetry of ex 
pression of the face (Plate 9) 

The third factor which makes the full 
face defect a problem is the matter of main 
tenance of adequate orifices and the ele 
ments of expression In the case of the free 
graft the eyelids the mouth etc have to 
be splinted for several months (larsor 
rhaphy and cheilorrhaphy} to avoid de 
forimty from shrinkage of the free grafts 
It IS a prosthetic and kinematic problem of 
considerable magnitude 
The fourth factor social re integration of 
the individual is really the basis of the 
entire problem The strange appearance of 
patients afflicted with full face defects leads 
to social and economic difficulties which in 
most cases are insurmountable without 
some type of surgical intervention 

NATURE OF THE PROBLEM 
The nature of the problem is the adequate 
functional and formative restitution of the 
human face From what has been said it is 
obvious that partial repeated grafting is 
not reliable from a formative and eslhebc 
standpoint Something akm to a one stage 
reconstruction would seem to be a better 
solution to the problem Since repeated free 
grafting is not satisfactory and pedicle re 
construction is not practical another ap 
proach must be found 

\\ hatever the method it must be founded 
on certain basic considerations These are 


of two categories subjective and objective 
As concerns the one stage full face graft 
the subjective considerations involve the 
immediate welfare of the patient such as 
the length of the operation its effect upon 
the body economy of the individual the 
danger of possible complete failure with its 
resultant disastrous effects the maturation 
time of repair and finally and most impor 
tant such basic functions as respiration 
deglutition feeding and vision Obviously 
the extent of the operation is so unusual 
that all of these functions must be jeopard 
ized to some degree if for no other reason 
than that of adequate splinting 
The objective considerations have to do 
with determination of the source of the 
skm conservation of the muscles of ex 
pression during the operation special con 
sideration for the orifices such as the nos 
trils the eyes and the mouth In a male 
patient the choice of graft must be con 
sistent with the desirability of a beard m 

later life j » _ 

Finally the matter of size and form ot 
the graft must be considered Since the op 
eration is based on the one stage principle 
the thought seems logical to use a one piece 
graft After some trial runs with chamois 
ft was found that such a graft was inadvis 
able Its proper meticulous fitting into the 
many details of the face necessitates so 
much incising and excising of the body of 
the graft that the result resembles two or 
even three separate grafts hung together at 
certain points by narrow bridges of tissue 
These bridges of skin are so minimal m 
consideration of the graft as a whole that 
It IS more practical to use individual sheet 
grafts (Full drum Padgett 4x8 in ) Three 
of tliese vnll suffice for almost any size face 
These can then be patterned and fitted to 
gether on the face in accordance with its 
details (see below Methods ) 

TYPES or FULL FACE DEFECTS 

For purposes of completeness full face 
defects may be divided into acute and 
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chronic Lnder the acute tjpe falls the 
totally burnt face Its coverage in accord 
ance with accepted procedure obviou^y dc 
mands early free grafting Lnder chronic 
tj’pes belong the cicatricial deformity of the 
face the neoplastic face (disseminated 
epithelioma, nevms) and the benign deface 
ment (tattoos, extensive pocks, pigment 
disturbances) 

METHODS OF FULL FACE GRAFTING 

One Stage Total Fhee Gbaftinc 
The Totally Burnt Face As indicated 
heretofore these cases demand early free 
grafting (Fig 2Q7) They stand apart from 
other burns m that thicker grafts are pref- 
erable on the face (0 02 to 0 026 inches), 
and because basic functions (respiration 
and deglutition) have to be provided for m 
postoperative management, as m the case of 
other extensive burns The choice of donor 
area depends somewhat upon the sex of the 
patient In men the graft which covers the 
lower third of face and the neck may be 
from a hair bearing area The best donor 
areas for the forehead and the upper face 
are the hypochondria After grafting is com 
pleted some form of splinting must be de 
vised which answers the many technical 
problems peculiar to facial reconstructions 
(see Fig 74^) Among other things this 
involves the problem of feeding For one 
week this is best accomplished by a tube 
■\fier the first dressing (from 7 to 9 days) 
the patient may feed or be fed by <:poon 
The diet should be soft during the second 
week 

The Elective Case This type may be 
the malignant or benign type of defacement, 
including epitheliomas and tattoos 

Preqperative Management First of all, 
the patient must be apprised of the senous 
ness of the operation its extent, implica 
tions and possible complications Because 
of the«e the patient must ultimately be left 
to decide the issue himself 

One of the first things to be done in the 


management of these cases, and particularly 
m the case of the individual with a com 
pletely tattooed face, is to biopsy several 
parts of the face for the purpose of esti- 
mating not only the nature of the tattoo 
but Its extent m depth This gives much 
needed information, both from the stand 
point of possible muscle involvement as 
well as the nature of the bed which must be 
accepted once the affected skin of the face 
has been removed This is particularly true 
m the face tattooed with a vast number of 
foreign bodies, because if large numbers 
have penetrated beyond the deep layer of 
the subcutaneous tissue, the probability is 
that they cannot be removed without sen 
ous injury to the muscles of expression, m 
nervation or circulation of the face Thi> 
being so, it becomes apparent that the sur 
geon, after denuding the face, is going to 
be left with something less than an ideal 
bed for grafting The large number of 
foreign bodies remaining in the deep tissues 
of the face m such a condition and the 
fibroses already present about these foreign 
particles should be a warning that one is 
going to be faced with technical problems 
after the operation 

A good functional reconstruction of such 
a face dictates a full thickness skm graft 
Theoretically, this should only be placed 
upon a perfect physiologic bed, which ob 
viously cannot be the case where a great 
number of foreign bodies must be left in the 
deep tissues after excision of the skin Sec- 
ondly, since one is forced to leave such 
foreign bodies in the deep tissues, sooner 
or later, some of these will begin to come to 
the surface through the graft and so pro- 
duce small local necroses, if they occur 
early enough postoperatively, they may 
endanger the entire project If, finally, 
the several biopsies performed on different 
parts of the face show that these foreign 
bodies are too extensively prominent all 
over the face, this alone may mitigate 
against the venture of total free grafting in 
one operation 



The full face graft (Top, left) Preoperatne appearance of patient 
afflicted with full face tattoo due to gun powder and steel particles 
Biopsies of 5 different facial areas showed foreign bodies to ha\e pene- 
trated facial muscles The right e>e is functionless The patient re- 
quested complete remo\a\ of the facial shin because of public mortitica- 
tion (Top, Ttgkl) Skin and subcutaneous tissues for forehead, temples 
and upper lids reflected nasalnard but still hinged to face m z>gomatic 
areas Free graft for this region (0 03 m ) taken from left hj-pochon- 
drium, shown basted to forehead through hairline with openings already 
made for e)cbrows Dark areas on under side of avulsed facial skin, as 
well as m depths of frontalis, due to foreign bodies which could not all 
be remoied because of circulatory complications Also obserte rubber 
catheter in nose as osjgen feed, when, to allay anxiety, the patient was 
gnen I \ pentothal for sereral mmutes e%er> hour to supplement local 
2 per cent procame actalgesu (Center, le)i) Allocation and makug of 
openings for e>ebron-sin upper facial graft, after latter had been sutured 
into hairline Remoia! of tissues of middle and lower thirds of face begun 
fCcntcr, rtgki) The graft of upper face completely sutured m situ, 
including upper lids Note eyebrows protruding through graft They 
were not e\cised with the remainder of facial tissues, so as to act as 
important points of anchorage (splinting) and sources of known blood 
supply for center of graft The free graft for lower face shown ready 
for approximation Note openmgs for nose and mouth (Bottom, left) 
Full face graft completed with lip sutures left long and held by sur- 
geons band, later used as splintuig sutures tied to outside of acrylic 
mask used as a “dressing” for the entire face Observe separate graft 
used for nose Also completed bilateral tarsorrhaphy and procame 
syringe in surgeon’s right band (Time <j( operation, 7 hours, A4 mvw 
(con'inuous) Operating room team I <mrgeon, 3 assistants, 3 nurses, 
1 technician, 2 photographers, 2 anesthetists and 1 water boy ) (Bot- 
tom, right) Patient 15 months posloperatue Left eyebrow still in need 
of rcMsion Note patient’s abilitv to close eyelids Also obsene second 
ar\ patch graft along left comer of mouth and its deeper pigmentation 
than rest of face Difference in color is one of the basic reasons for 
avoiding multiple grafting of the face Secondary graft (done at another 
Army hospital) necessary S months postoperative becau'^ of tightness 
about comer of mouth Patient seen 3 years postoperative much im- 
proved in appearance, contented and working 
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Functional Evaluation of the Face 
^\here a face is literacy tattooed with 
Jiundredb of foreign bodies particularly if 
they are of any size at all it is not unusual 
to find that certain of the muscles of expres 
Mon in the face have become =o involved bv 
fibroses 'econdnry to the tattooing that they 
function poorly or not at all This to the 
experienced eye gives additional evidence of 
what the probable appearance of the face 
will be after removing all its covering In 
other words the probability is that where 
muscles of expression do not function the 
imiscles are completely fibrosed to such an 
extent that the con«equences of the grafting 
will only augment the lack of facial ex 
presbion and this must be explained to the 
patient and must be taken into considera 
Hon before any definite decision is made to 
operate 

This involvement of the function of ex 
pression is more prominent in such total 
defacements as follow healed tlurd d^ree 
burns rather than m cases dramatically 
tattooed 

Splintino 

\''ihere the patient has freely requested 
that the operation be performed and the 
surgeon finds it otherwise feasible to pro 
ceed the problem of postoperative splint 
ing must be given adequate consideration 
before operation 

The usual method of splinting of an ex 
tensvvely injured face is the so called pres 
sure dressing Obviously its most difficult 
application is to the face The dressings 
must be applied and bandaged not only in 
a manner consistent with adequate pressure 
upon the grafts but m such a way that the 
patient is able to retain some degree of 
vision ability to breathe and swallow Of 
course, this can be attained by meticulous 
placement of dreastnoS about the orifices 
and accurate bandaging so that i sufficient 
number of openin-,s are left for the hisic 
functions to be earned on These dressings 
are difticult to apply and when once applied 



Fic 207A The panfacial third degree 
tar burn Scalp region is so dark because 
the tarred skin is still present On the 
face It has been removed The scalp was 
leathery to feel rather than in the nature 
of an Eschar 

they have certain drawbacl s It is not easy 
to gel conirollable adequate pressure on the 
various parts of the face because m some re 
gions there is underlying bone and m 
others like the cheek there is not Hence 
one can never be absolutely certain of the 
adequacy of «uch a dressing Further di/h 
culUes arise out of the fact that the dress 
ing is not only cumbersome but often 
frightening to the patient It interferei to a 
great degree with the necessary draimge 
from around the orifices which always 
takes pla« following such an extensive 
operation Sooner or later the dressings be 
come soiled odoriferous and wet As a re 
suit of saturation the dressing becomes 
deconipreased Tliese thjn„s can cor 
reeled to a cert ntt extent by the appbcition 
of supplementary dressings Hut this only 
makes the entire problem more difficult and 
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annoying for the patient as well as the at 
tendants who are charged ^Mth the feeding 
and the care of the individual 

If any unexpected complications occur 
such as vomiting or local infection it is im 
possible to attend to these individual mat 
ters without removing the entire dressing 
This IS particularly discouraging where 
such complications arise within the first one 
hundred hours postoperatively because 
such early removal of dressings grossly 
jeopardizes the possibility of success of the 
total face graft Such a complication can 
become a calamity 

In one of the author s cases a method of 
splinting was devised which it was felt 
would allow for the management of such 
exigenaes without jeopardizing the entire 
face This splint consisted of an acrylic 
mask which covers the entire face Since 
the patient was an individual injured m 
World War II the acrylic mask was con 
structed by the dental department of a 
large U S Army hospital with the techni 
cal help of the engineering section 

The procedure used in designing and 
manufacturing this mask necessitated the 
making of a very accurate Negocoll im 
pression of the patients face With this as 
a negative a positive of Celerit and Hommit 
was poured which was then turned over to 
the dental department The technicians cast 
the positive in stone negative which later 
was fitted to the patient s face m order to 
ascertain its relationship to every detail of 
contour 

This was then translated into a stone 
positive from which a block negative of 
stone of sufficient thickness size and weight 
was constructed so as to withstand the pre 
calculated pressure necessary in fusing the 
acrylic into form This form was intended 
to be an acrylic negative of the face which 
after meticulous polishing on its inner sur 



Fic 207C The panfacial third degree 
tar burn {Continued) Burn after being 
grafted (19 days postoperative on 
scalp ) U bite area over left eye is a 
temporary prosthesis to control shrink 
age of socket 1 ning 

face would act as a reliable splint for the 
entire field 

The acrylic negative was constructed by 
the Army Engineering Department attached 
to the hospital It was necessary to design 
special equipment for this assignment 
Among other things it required a pressure 
of 2 SCO lbs to the square inch for its manu 
facture It was incidentally hoped that in 
Its creation the acrylic would clear sufli 
ciently so that the grafted face underneath 
It could be easily studied from day to day 
Once the acrylic mask was finished it 
was cut into three pieces The first cut was 
made on a level with the external canthi 
The thought was that if any complications 
should arise about the e>es or on the fore 
head only the upper one third of the mask 
would have to be removed The second cut 
was made on a level with the corners of the 


Fig 207B The panfacial third degree tar bum (Continued) Burn free grafted (grafts 
0 024 m ) in one stage Ten days postoperative Sutures ready to be removed Note 
complete take of grafts. Tar amalgamated smlp still present Lower photo shows 
redressing with Neroforra gauze after removal of sutures and skin hygiene 
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mouth This was done so that either the 
lower third of the mask could be removed 
m the ca=e of uncontrollable vomiting or 



oral complications without disturbing the 
upper two sections The middle section 
alone could be removed in case of inter 
ference with re‘«piration without disturbing 
the forehead or the jaw sections of the 
acohc mask By means of opposing flanges 
left on each section as illustrated with ap 
propnate holes drilled through them so that 
the hole of one flange could be exactly su 
perimposed over the hole of the other flange 
the three sections were then joined together 
by bolts (Fig 208) 

\ large number of holes were then drilled 
through various parts of the acrylic mask 
for purposes of drainage and the possibility 
of topical application to the grafts if neces 
sary These drill holes were one eighth inch 
m diameter and numbered 36 They were 
placed in locations which normally act as 
points of drainage, such as over the lower 
lids about the nostrils over the cheeks 
about the mouth and under the jaw These 
drill holes were all separate and additional 
to the required openings left for the mouth 
the nose and the eyes 

One of the outstanding technical prob 
lems was the movement of the lips their 
po;>sible retraction during swallowing their 
displacement during sleep or vomiting For 
this purpose a double bow of stainless steel 
wire was imbedded into the acrylic mask 

that the ends of the two bows, after being 
soldered together could be securely fitted 
into the mask one on each side of the cor 
ner of the mouth This allowed the bowed 
wires to extend m ardike fashion over the 


Fig 20S The acrylic facial splint A 
method of splinting completely grafted 
face This provides against major post 
operative exigenaes by virtue of possi 
bility to remove any one thud of mask 
at any time without necessarily disturb 
ing the whole It also permits ob'^rva 
Uon of graft under it Note drill holes 
m various dependent parts to allow for 
postoperative drainage or irrigation via 
large needle w ithoul removal of mask 
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Fio 209 The acrylic splint m situ Note wire loop about mouth opening This may 
be used for hp sutures allo\^ed to extend to outside When sutures are tied to wire loop 
lips are prevented from moving dunng process of healing or from retracting during period 
of graft organization 


mouth and beyond the surface of the mask 
This \\as for the purpose of lying Iip su 
lures to the nire bows external to the mask, 
so that adequate tension and splinting of 
the lips Could be maintained cheilorrhapby 
was contraindicated (see Fig 209, left) 

The entire mask was then completed with 
the necessary straps (with adjustable angles 
of incidence) so that tt could be properly 
secured to the head (Fig 209) 

After the entire mask was completed, it 
was given a trial The patients face was 
covered with one layer of fine petrolatum 
gauze, and the mask strapped over it The 
patient was then asked to sleep with the 
mask one night and report on it in the 
morning 

Preoperative Preparation The night 
before the operation the patient, if a male, 


is closely shaved properly scrubbed with 
soap and water and the face is painted with 
I per cent tincture of iodine The forehead 
IS shaved back for a distance of about one 
inch including the hair of the temples The 
face IS then stenlely covered and bandaged 
partly for aseptic reasons and partly to test 
again the patient s tolerance to the incon 
veniences of a total face dressing 

The Surgical Process On the morning 
of the operation the sterile dressings are 
removed and the face is again completely 
reshaved It is then rescrubbed and finally 
washed with ether and alcohol No other 
preparation is deemed advisable 
The entire cliest and abdomen are pre 
pared in the same manner as the face, to act 
as donor sites They are then stenlely cov 
ered and draped in such a manner that they 
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can be easily exposed for the mobilizatioa 
of the grafts 

The face is then draped so nothing shows 
except the features below the hairlme and 
above the thyroid cartilage 

Operation 

Lnder local analgesia an incision is 
started below the hairline and carried an 
tenor to the ears circumferentially around 
the entire face Following meticulously the 
line of cleavage between the subcutaneous 
fat and the shin comparatively little bleed 
ing IS encountered Where foreign bodies ace 
encountered deeper than skin the dissection 
IS carried to the cleavage between the two 
layers of fat The entire depth of subcutane 
oua facial fat never mu<!t be excised or 
severe nerve injuries will result and wnpor 
tant muscles of expression will be sacnficed 
The eyebrows are also excluded in the exci 
Sion of the skin These are ideal islands of 
anchorage for the graft about the eyes 
^^hen the dissection has reached a line 
on a level with the lower lids a free full 
thickness skin graft (or m our case a one 
0 027 inches in thickness because of situ 
ational difnculties cited) is mobilized from 
the right hypochondnum under intravenous 
sodium pentathol The latter may be dis 
continued when the graft is being sutured 
into Its recipient site This is brought to the 
upper part of the face already dissected 
free of its tattooed skin and quickly basted 
into position belovY the hairline 
This having been accomplished the skin 
of the remainder of the face is as melicu 
lously excised to below the point of the 
chm Throughout the dissection the faaal 
skin IS conserved m tolo Technical prob 
lems may ari'C in this region In the case 
illustrated while denuding the nose it was 
found that the skin over the left upper 
lateral cartilage and part of the alar wing 
on that side was deeply adherent to the 
lining of the nose This was partly the result 
of a mass of foreign bodies in this region 


and secondly it was due to a former nasal 
accident which had left the upper lateral 
cartilage on the left side so destroyed that 
little if any of it was interposed between the 
tattooed skin and the mucous lining of the 
noae In consequence of this situation a 
muiimal perforation of the nasal mucosa 
occurred This opening was closed with fine 
chromic catgut 

\ second technical difficulty which arises 
in all cases is the necessity for dissecting 
more superficially m the nasolabial triangle 
in order to conserve the muscles of expres 
Sion In any case this may be difficult for 
two reasons first because of the presence 
of rather large pieces of foreign bodies sec 
ondly due to the obliteration of fine out 
lines of the facial muscles as a result of 
fibrosis secondary to the presence of the 
foreign bodies 

A third technical difficulty is the unusual 
number of large arterioles found in the 
region of the cheeks This necessitates slow 
and meticulous dissection with repeated 
Ugalion of bleeders Of these there may be 
from 30 to 40 m the lower part of the face 
which have to be ligated separately with 
fine catgut As a rule the dissection of the 
remainder of the lower face progresses un 
evenlfully 

In the case cited the tattooed skin of the 
entire face was removed in one piece with 
the exception of that portion overlying the 
lower left half of the nose which had to be 
excised separately due to the difficulty men 
tioned above 

As soon as the lower facial skm is com 
plelely removed another free skin graft is 
mobilized from the left hypochondnum and 
transferred to the face The graft which 
falls below the level of the upper lid must 
approximate almost full thickness skin in 
contrast with that falling over the forehead 
which may be a thick split graft (0 02 0 026 
inches as indicated) This again is quickly 
basted into position m preparation for final 
meticulous apposition of the entire grafted 
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area The latter is accomplished ^vith indi 
vidual fine horse hair sutures after proper 
incisions are made to accommodate the l^o 
eyebrows which are not excised the eyes 
the nasal orifices and the mouth 

bilateral tarsorrhaphy (which may be 
done as a separate prior operation) is then 
performed Five long double sutures are 
applied to each lip to be tied later to the 
stainless steel wires incorporated in the 
mask outside of the mouth 
After thorough irrigation under the graft 
and removal of all blood clots the entire 
face IS covered with one layer of Xeroform 
gauze over which is fitted the acrylic mask 
The aforementioned oral sutures are then 
tied to the steel wire bows m front of the 
oral opening so that the lip margins are dis 
Unctly visible in the opening The entire 
mask IS finally strapped to the patient s 
head 



Postoperative Care 

The patient is accorded all the care com 
fort and observation consistent with any 
major surgery After sutures are removed 
the patient may use cocoa butter cream for 
2 or 3 months to keep the skin soft and 
pliable He should avoid sunburn or freezing 
(Fig 210) 

The Fun Face Graft 
Advantages 

1 One stage operation 

2 Hospitalization — minimal 

3 Tissue cost — minimal 

4 Economic cost — minimal 

5 Complications — optimal 

Disadvantages 

1 Operating time — 6 to $ hours 

2 Esthetic — fair to good 

3 Long period of organization 

4 Functional — fair to good 

5 Late postoperative corrections — diffi 

cult 


Fic 210 Totally grafted face (IS 
months postoperative) Note areas im 
mediately adjacent to corners of mouth 
These are secondary grafts wh ch were 
necessary because of postoperative 
tightening of cheeks This was avoided 
m subsequent case by inserting mtra 
oral appliance preoperaiively which 
maintained cheeks m state of bulge The 
secondary grafts were added to the face 
by surgeons at another Army hospital 
TTiey clearly illustrate the objections to 
multiple grafting The difference in color 
of the secondary grafts and the re 
mainder of the face is obvious Apropos 
the basic purpose of full face grafting 
the secondary experience proves the 
main objection to serial grafting and 
lends support to the need for a one stage 
procedure Note minimal derangement 
of lip vermilion (See Plate 9) 

Combination of Pedicle and 
Free Graft 

Insofar as objections remain to the free 
graft method and since the extreme alterna 
live to complete free grafting of the face — 
pedicle grafting — is not advisable for the 
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e>elids and the forehead and since the 
latter method mvolses maximum tissue 
cost and time a combination of the two is 
the only other alternatne 
This involves a multistage process A 
eparate pedicle m the form of a tube should 
be prepared for each side of the face and a 
third one for the na-olabial triangle to avoid 
a suture line running vertically down the 
middle of the face The best donor sites 
for the tubes are the pectoral regions first 
and the inner arms second 

At an opportune time during the prepa 
ration of the tubed pedicles the forehead 
and the e> ehds are free grafted by thick 
plit grafts or preferably full thickness thm 
skin This may be done at one time or m 
two Stages tor reasons given under thepre 
ceding method it is best to do it m one 
stage 

The pedicled lubes when readj are then 
transferred to the face and are allowed to 
remain attached by both peduncles at some 
predetermined sites until ready for «prcad 
mg It Is best to open the two and spread 
these at one and the same time This allows 
for better balance and «jmmetry of form in 
reconstruction 

Where the pedicle tissue joins the free 
graft of the forehead the e>ehds and the 
temples it should be thinned out by re 
moving the subcutaneous tissue Failing 
that there alwa>s will remain a distinct 


formative transition from one type of graft 
to the other Because of the improbability 
of pigment match between the two types of 
grafts the transition points are only accen 
tuated by difference m thickness of the two 

Combined Pedicle — Free Gkapt 
Method 

-Idiaiilages 

1 Operating time — planned 

2 Esthetic — good to excellent 

3 Period of organization — optimal 

4 Functional — good to excellent 

a Postoperativ e corrections — minimal 
and easy 

Disad,.aittages 

1 Alultistage operation 

2 Hospitalization — maximal 

3 Tissue cost — maximal 

4 Economic cost — maximal 

3 Complications — proportionate to num 
ber of operative stages 

6 Scarring of parts used as donor sites 

Finally because ultimate functional re 
suits are better assured the combined 
method of full face grafting is the proce 
dure of choice 
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Esthetic Surgery 


Esthetics, insofar as it can be applied to 
surgery, should not be restricted to plastic 
surgery alone Nor should it be made the 
sole responsibility of the plastic surgeon 
Since by definition the word implies that 
which appeals to the senses — in other words, 
things in good taste — it may well find more 
general application in surgery This is true 
of dressings, splints, original repair, casts, 
etc It IS an imperative part of good pre 
operative and postoperative care and indis 
pensable to adequate and finished training 
of the hospital resident Certainly no time 
IS wasted in making more than ordinary 
effort to produce better appearing repair and 
coverage thereof These things rightfully 
make up the total effect (‘ 1 effet total”) 
to which medical hiatonans refer as the art 
of surgery 

The art of surgery as a whole is based 
upon the same effects throughout These 
are neither new nor strange to the plastic 
surgeon Nor is the idea of plastic surgery 
and all it implies m the reconstruction of the 
human form a contemporary concept. Its 
newness resides only m the realization of 
past hopes Only because of the obviousness 
of Its results is there a greater necessity for 
accuracy meticulousness and finish in the 
craftsmanship It is by no means and ex- 
clusively a fine art Surgery is more than 
that It is the embodiment of human hope, 
faith and morality Therefore, strictly 
speaking, the term esthetic cannot be ap 
plied to It m the ordinary sense of its 
meaning , but for practical purposes and be- 
cause of common usage, the term undoubt- 
edly lias Its place apropos the surgery of 
reconstruction of the human form It is cer- 
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tainly preferable to the term cosmetic sur 
gery,’ which would imply a more colorful 
and superficial yet unholy purpose to a 
human proposition deserving of greater re 
spect and dignity 

The necessity for gentleness in the 
handling of tissues their most accurate ap 
position and precise anatomic repair applies 
as much to an intestinal anastomosis as it 
does to the reconstruction of an eyelid The 
difference ullimttely is situational rather 
than basic In the case of intestinal anasto 
mosis the surgeon can subordinate details 
of appearance to pressure of circumstances 
whereas in the case of the eyelid he must 
prove his difficult wares to the scrutiny of 
all 

The nearest that the esthetic approach 
should and can hope for m surgery is the re 
establishment of certam relationships of one 
anatomic part to another and the ablation 
of obvious blemishes which are commonly 
looked upon as misfortunes of appearance 
though these may have nothing to do with 
the physical function of the part Not- 
withstanding, they usually have mucli to do 
with the individual as a functional whole 

Ultimately, the material with which the 
surgeon works is not easily amenable to any 
predetermined or preconceived idea of per 
feet form In the words of Blair, Often the 
best we can do is not enough ’ * This is un 
avoidable so long as the surgeon must work 
with material subject to all the variables of 
viability and healing, viz elasticity, vul 
nerability, innervation, circulation and scar 
formation Hence, even though one sue 

•Blau V P Surgerji spcaalty surgery and plas 
tic surgery Surg, Gynec. i Obst 62 893 893 1936 
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ceeded in the surgical creation of a precon 
cened esthetic form there is no knowing or 
guarantee that that form wiU remain and 
stand the test of time and the exigencies of 
healing since the surgeon has but little con 
irol over the ultimate propensities of na 
ture When to this is added the wear and 
tear of age and the effects of gravity, for 
instance upon all tissues it is not impossible 
that the surgeon is only a kind of incidental 
interloper upon an uncompromising course 
of events 

Esthetic surgery m its practical applica 
tion must be confined to the problems of 
symmetry and the relationship of form to 
function in their reciprocal effects U nmsl 
be allowed that surgical reconstruction m 
order to meet the physiologic premise is un 
fathomable without a sense of proportion 
and symmetry of execution 
Form and function is undoubtedly one 
of the most elusive problems in reconsiruc 
live surgery Corrective procedures for the 
restoration modification or maintenance of 
form where it bears relationship to overall 
function are a legitimate concern of the 
plastic surgeon The purpose of these correc 
tive procedures is the reconstitution wher 
ever possible of not only the external 
physical likeness (Ilrowns Surgical Sub 
stitutes ) but of such qualities as give pre 
eminent functional promise 

FORM ^ND FUNCTION 
I orm may be related to function in the 
same degree as deformity is related to dys 
lunclion This relationship of deformity to 
ilysfunclion is frequently difficult to ap 
prai'^e because of the subtle and inherent 
ability of the body to compensate The de 
grcc of compensation for a deformity and 
Ihe thro hold of lolermce in dysfunction 
arevaniblcs Therefore an absolute norm 
cannot be established and must not be con 
fused with the avenp,e Examples of the 
itbtionship of deformity to dysfunction 
(patholo^ ) are legion Because the rela 
tion hip Is so obvious we are therefore more 
cwti'Cious of us reality than w e are of the re 


lationship of form to function (physiology) 
Surgeons long ago recognized that bone 
malformed due to congenital or traumatic 
causes, will with use assume more or less 
normal shape This observation led to what 
IS known as W'olH s law The exact meaning 
of Wolffs law IS difficult to interpret and is 
therefore explained by various authors m 
different ways but in general, it implies 
that both the gross and the microscopic 
structure of bone is influenced by function 
It might well be said on the other hand 
that through function the physiologic in 
tegrity of any injured or malformed part 
IS improved This leads to an augmented 
metallism wherefore bone is able to be re 
posited in more nearly normal structure and 
form than it would be otherwise As a mat 
ter of fact upon these prerequisites (cir 
culation — metabolism) may depend the ulti 
male answer to the question as to whether 
a bone graft per se remains a permanent 
functional part of the defect it bridges or 
whether it is eventually substituted by new 
bone as the physiologic integrity of the part 
permits (re formation) 

Upon closer scrutiny of the principles in 
volved in Wolff s law, it would seem that its 
implications are not necessarily unipolar 
In other words it is not only function which 
influences form, but the influence is revers 
ible and reciprocal There is no argument 
with the former assertion but m support of 
the fatter an interesting paralfef is readify 
observable in surgery and that is that func 
tion often depends upon form These are two 
extremes of a phenomena which may be 
stated as follows where there is no function 
at all eventual and complete atrophy re 
suits and therefore cannot even maintain 
such human form as is purely residual Con 
tranvvise, where there is no form there can 
be no physiologic function The two ex 
tremei reduced to clinical experience leave 
one with conditions lying between these two 
extremes In other words there always must 
be some function and parallel form or else 
the puiposes of operative surgery would be 
reduced to a paradox One does not operate 
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on a part where physiologic function ^ 
totally excluded nor does one expect func 
tion m an anatomically formless part 

Is either form nor function can be said to 
be the direct or exclusive cause of the other 
as effect For instance no amount of func 
tional exercise will change a congenital de 
formity into a normal part Finally the de 
gree of function (amount) or at least its 
quality (hind) are affected by the deform 
ity Only after the surgeon reforms the part 
can function be augmented or qualified This 
IS self evident in the case of a cleft palate 
It is as true of less obvious conditions such 
as that found m asymmetries of the nasal 
air pas&ages As Proetz points out 

It IS not enough that the total capacity of 
the nasal chambers be sufticient to permit free 
flow of a volume of air adequate for respira 
tion It is equally important that the two sides 
be almost alike for if a disproportionate 
amount of air is forced to enter through one 
side that side tends to become dry and then 
develop a metaplasia of the ciliated epithelium 
At the same tune the relatively obstructed 
side IS under ventilated and likewise undergoes 
changes in the epithelium which differ from 
those of the over patent side but are equally 
unhealthy* 

In other words the form of the chambers 
of air passages bears a relationship and in 
fluences the integrity of function 

This interrelationship of form and func 
ftorr rs u basic and fttndanrenfti? cae 
throughout the animal kingdom Whether 
one considers the lowly white corpuscle in 
Its first formative stages or the human in 
dividual as a ivhole neither one becomes a 
complete functional (social and physiologic) 
unit until Its form is completed according 
to biologic plan The lack of complete form 
in infancy and the relative deformity of 
old age ate further evidence of the Integra 
tion of form and function 

It may be said that form is the medium 
through which function makes itself mam 
test herefore the great Dieffenbach for 

•Proetz A \V Ph>sology of the nose from the 
standpoint of the plasuc surgeon Arch of Otofarjng 
39 SU S17 1944 


instance considered rhinoplasties m selected 
cases an effective approach to augment 
mg tl^ psychological effectiveness of the 
individual thus making him ultimately 
of greater social and economic value Atten 
tion must be called to the fact that ordinary 
deviations and irregularities m the external 
nose have relatively small influence on the 
function of the appendage unless they are 
of such an extent as to involve the fossa and 
so produce changes m the pattern of air dis 
tnbution The surgical implications of the 
two wiff be discussed in this chapter under 

Cai^ories of Form 

Dieffenbach s thesis will be further dis 
cussed m this chapter under Plastic 
Surgery and Criminality 

CATEGORIES OF FORJI 

Form IS usually thought of la terms of 
externa! internal and dynamic form From 
the standpoint of the plastic surgeon and 
parallel wuh the principles laid down in 
Chapter 19 Splints and Splinting the ex 
ternal form becomes the esthetic form the 
internal form becomes lie prosthetic form 
and the dynamic or functional becomes the 
kinematic form All organs have esthetic 
and kinematic form but not necessarily 
prosthetic form The latter is essentially 
peculiar to hollow organs like the eyeball 
the bladder the nose and the gastro 
rntofrrrdrf fmef 

The anatomic counterparts of esthetic 
form would consist of the covering tissues 
such as skin capsules of organs bone 
cortex fasciae etc The internal or pros 
thetic form would then in the mam be 
represented by the tissues which go to 
make up the lining of a cavity the con 
tents of cavities with attachments and reJa 
Uons The kinematic form would then be 
represented by the muscles nerves blood 
vessels and ligamentous constituents of the 
part 

The relationship of the three anatomic 
counterparts of the categones of form is 
ultimately the determining factor of the 
total or overall form of the part (appear 
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ance) A gross disturbance of any one of the 
three categories of form TfiU influence the 
other two and concomitantly the function of 
the part Since many hollow organs do not 
have a supporting structure m terms of a 
skeleton its function is taken over partly 
b> the kinematic counterparts of its anat 
om> and partly b> suspensory structures 
Contrariwise appendages like the hand, 
which are not hollow organs and therefore 
have no lining m the true sense of the word, 
maintain their form through fine muscle 
balance distributed about the skeleton 
Finall> It should be re emphasized that 
parallel with \\olffs law which postulates 
that both the gross and the microscopic ap 
pearance of bone (form) is influenced by 
function It IS as valid that both quality and 
degree of function of a part are influenced 
by Us form (integrity of its tissues) The 
surgical implications of this are obvious 
The functional reconstruction of an append 
age or its restoration must be based upon 
balanced and symmetric reconstitution of 
Its component parts by viable, morpho 
logicalh related tissues of formative m 
tegrily 

ESTHETIC RECONSTRUCTION 
The problems which come under this 
heading are for the most part made up of 
tissue derangements and tissue excesses The 
Simplest of these are superficial scars, nevi 
tattoos depressions and abnormal pigmenta 
tiona \^ helher it be an extensive epidermal 
scar a vitiligo or the failure of normal re 
turn of color in a free graft tattooing of the 
«ikin as recommended by Blair and Brown 
may be the only ptaclical esthetic procedure 
indicated Uhere the scarring or the pig 
mentation involves the entire thickness of 
the “ikin or is of such a nature that tattooing 
would prove inadequate, some other form of 
skin subslilulion must be devised From the 
standpoint of appearance the procedures of 
choice are those based upon the u«e of 
collateral skin which is shifted into the de 
feet after exci'ion of the undesirable area 


The use of free grafts or tissue imported 
from other and more distant parts of the 
body IS too often mimical to esthetic prom 
ise m plastic surgery 

\\ here the importation of tissue is unde 
sirable and tattooing is denied by the pa 
tieat, any number of so called cover 
marks ' or make up pomades may be the 
solution to the problem As a rule, these are 
temporary substitutes, because sooner or 
later either the patient tires of their use and 
application or, because of their relative in 
adequacy, consents to tattooing or surgery 
In many cases cover marks” are irritating 

Another outstanding example of esthetic 
ablation of a tissue defect is the so called 
cutaneous hemangioma or nevus flammeus 
This unless too extensive, is amenable to 
the same type of management as indicated 
for the foregoing conditions Actual pro 
cedures will be described in the appropriate 
chapter 

Under us>ue excesses the outstanding 
and probably most common conditions en 
countered by the plastic surgeon calling for 
esthetic reconstruction are the hump nose, 
the lop ear and the hypertrophic or hyper 
plastic breast To these may be added the 
hypertrophic type of facial ptosis In all 
these conditions a planned excision of tis 
sue IS the treatment of choice This always 
should be done with a view of improving 
not only the appearance of the patient, but 
also the function of the part, jf possible In 
any case what function is conservable 
should be allowed, and under no conditions 
should a destructive operation be done or 
advised unless the condition is actually a 
defomiity, where the results of surgery mil 
definitely improve the status as well as the 
appearance of the patient Accepted and 
proven procedures for the foregoing condi 
tioDS will be discussed in the appropriate 
chapters in Section III 

PROSTHETIC RECONSTRUCTIONS 

Conditions necessitating prosthetic re 
constructions are usually of the order of tis 
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sue voids and tissue derangements (ablated 
or collapsed cavities) 

Prosthetic reconstructions can be ar 
cumvented by the use of so called pros 
theses From the standpoint of the patient 
these fall into the class with cover marks, 
paints and tattooes Sooner or later the pa- 
tient tires of their use and the need for 
protection and admits to some type of re 
constructive surgery Where the condition 
IS so severe as not to be amenable to sur 
gery, there may be no other choice except 
to advise the patient to wear a prosthesis 
In that case it is still the surgeons re 
sponsibifity to provide the patient with the 
beat and simplest prosthesis available 
Prosthetic surgical reconstructions m a 
manner of speaking are ultimately a kind 
of biologic prostheses In contrast with 
esthetic reconstructions the prosthetic type 
is not only a matter of appearance but also 
a matter of function In these cases sym 
metry of reconstruction is even more impor 
tant than in the esthetic type 
Probably the simplest tj-pe of prosthetic 
reconstruction is that in connection with 
the scar obstructed nose If the obstruction 
IS due to a local tissue derangement, such 
as a grossly deviated septum, obviously the 
reconstruction should be based upon the 
specific component involved But where the 
obstruction is entirely due to destruction or 
loss of the lining, any existing scar tissue 
must be completely excised, and the nose 
must be lined with a thick «plit graft, since 
enough mucosa is usually not aviilable 
\Vhere a gross prosthetic deformity of the 
nose exists, it is frequently associated with 
an esthetic deformity of the appendage, 
consequently, a combined prostestbetic re 
construction of the nose must be done This 
IS particularly true in hockey noses, football 
noses and fighter noses The procedures em 
ployed in these conditions will be discussed 
in Chapter 36, “Nose,” Section III 
Another outstanding prosthetic lecon 
struction is the relatively common cleft 
palate It is included here because the 


ablation of the condition does not necessi 
tale the reconstitution of all the tissues 
normally found m the palate, but simply a 
reconstruction of the lining of the nose and 
the lining of the palate The insinuation of 
any supporting tissues between the two is 
unnecessary and difficult and only inter- 
feres with subsequent function because of 
too much tissue mass Where U is impos- 
sible, because of the size of the defect to 
reconstitute the lining of the palate it may 
be necessary to import extra oral tissues 
for this purpose Such procedures are con 
sidered in the appropriate chapter in Sec 
tion III 

The surgical construction of a vagina is 
another example in point A cavity is made 
ID the appropriate part of the perineum 
which IS then lined preferably by full- 
thickness skm, and the skin is splinted by 
some adequate means such as Neal Owens 
of New Orleans has suggested Procedures 
in connection with prosthetic surgery will 
be discussed m Section III One point must 
be made here and that is that almost with 
out exception all such procedures must be 
followed by prolonged splinting (3 to 6 
mos or more), exceeding that required for 
esthetic or kinematic reconstructions be 
cause of the protracted tendency of all 
substitute linings to shrink 

KINEMATIC RECONSTRLCTIONS 

Kinematic reconstructions, total cr sub 
total, involve tissue defects of all three cate 
gories voids, derangements and excesses 
Kinematic reconstructions are the most 
difficult They demand exactitudes of tech 
me and precisions of anatomic reconslruc 
lion, which calls for special knowledge, spe 
cial iraimng and much experience This is 
partly due to the fact that it is a phase of 
reconstruction of comparatively recent ap 
proach It is a form of surgery which has 
to do not only mth function per se, but 
also with functional expression The form 
of a part vanes with tlie degree of expres- 
sion of Its many functions It is a form 
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of surger> -where tissue substitution is con 
fined to Its nunimura Its greatest ctumbhng 
block from a functional standpoint resides 
in our meager knowledge of the biolog> of 
nerie regeneration and the phjsiolog> of 
nerie function 

One of the outstanding and undoubiedlj 
most eloquent e-^amples of kinematic re 
construction is the use of the periocular 
mu cle in the movement of an arlifiaal 
pro«;thesis Whereas the esthetic appeal of 
a normally moving prosthesis is its most 
obvious and desirable counterpart its ac 
complishment depends entirely upon the 
incorporation of the kinematic potential of 
the remaining ocular muscles 

\ similar example can be seen m the 
relative abandonment of the sling opera 
tions for facial paralysis and the substitu 
tioo of such kinematic procedures as (he 
transplantation of portions of the masseter 
and the lemporahs mlo certain selected 
points of attachments — the comers of the 
mouth and the melooasal crease More 
normal function and expression are advan 
tages not possible with shng operations 
Although the still frequently employed 
sling operation for facial paralysis is ade 
quate from the standpoint of prostesthetic 
reconstruction iheir kmemaiic value is m 
most cases questionable even where the 
facial “lings are sutured to active muscles 
such as the temporalis Parallel with (his 
and in accordance with the principles of 
physiologic surgery as enumerated in Sec 
non I it IS obvious that the use of such 
inert material as tantalum wire for the sus 
pension of the paralyzed face is not only 
contrary to physiologic surgery but can 
never hope to accomplish adequate kme 
matic or even e&tbetic results 
On the same basis the ablation of the 
harelip by mobilizing a number of cutaneous 
flaps which are then sutured together with 
the simple purpo-e of obliterating of a 
tissue void lemams inadequate from an 
eslheuc slandpomt Proper and complete 
esthetic reconstruction of a harelip neces 


sitates the mobilization of all available 
musculature of the Iip and the establish 
meat of its continuity Lnless this is accom 
plished the otherwise repaired lip alwavs 
mil have a dull expression which eventually 
will take Its toll of the entire mouth If in 
the course of such an operation undue sur 
gical trauma or inexpert suturing is used 
even the prostesthetic form of the lip will 
be inadequate and will result in an append 
age which is scarred retracted flat looking 
and little more than a tight curtain ov'T 
the upper teeth Such a structure can easily 
be put down as an adynamic lip 

LnilTATlONS 

The above conditions can occasionally be 
cen as a result of natures own failure to 
provide certain facial appendages with the 
necessary kinematic elements These aki 
netjc entities also frequently follow certain 
di eases particularly of the infectious type 
Though the muscle tissue or its remnants 
may still be present in an atrophied form 
because of its inadequacy the part in due 
course of time will not only ]o»e its func 
(tonal import but its normal appearance as 
well In other words even though the cover 
mg tissue* and the lining are present a lip 
or a Ud who-e neuromuscular integrity is 
lacking <ooner or later will change its ap 
pearance and become an une*thetic looking 
object To retrieve its original appearance 
wherever possible some type of muscle 
transplantation procedure must be em 
ployed In many cases this is not possible 
and therefore some form of palliative pros 
(hetic procedure is employed 

The above is particularly true of such 
unresolved problem* as the grossly injured 
I>enis Plastic surgery has little to offer in 
this connection as yet because of our lack 
of knowledge and inability to cope with the 
kinematic necessities of a properly and ade 
quately functioning male sex organ Such 
substitutes as the insertion of cartilage into 
a noneiecung organ is not even a good sub- 
stUute for its amorous function 
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Some of the foregomg examples of the 
himtations of plastic surgery are discussed, 
not ^Mth the view of making the subject 
seem too difficult of comprehension and ex- 
ercise, but rather to impress the student 
nith the unlimited possibilities still extant 
in this specialty To make the simple state- 
ment that no part of the human body is 
today beyond the reach of the surgeon’s 
scalpel IS only the beginning of the ultimate 
answer to the challenge laid bare to modern 
surgery What is important is the question, 
What can one accomplish and how best to 
accomplish it when the scalpel has egiosed 
the void’ The earnest student m surgery 
must not only be tempted to exercise such 
contemporary privileges of surgery as are 
required of him by a curriculum which 
nhen reduced to a common denominator 
constitute fine carpentry or plumbing, but 
rather to be impressed with the necessity 
and the opportunity for extended effort in 
the direction of functional prostesthetic 
surgery Only thus will the surgical neo 
phyte find purpose and compensation in his 
chosen field 

The kinematic approach m surgery is 
particularly necessary in the so called facial 
asymmetries This is pointedly brought out 
by John R Thompson, of the University of 
Illmois, who refers to the lack of proper 
dynamic form as abnormal as} titme/ry He 
states that 

Asymmetry may be the result of a warpuig 
of the growth pattern of the face, destruction 
of a vital growth center, paralyse and other 
conditions that exert an influence during the 
growth period On the other hand, there are 
(hose cases of asymmetry that may occur im- 
mediately because of the loss of bone from the 
jaws This type of asymmetry should receive 
considerable attention from the dental and 
the medical profession today* 

He goes on to say, 

The prevention of these deformities de 
mands the unified action of the surgeon, oral 

•Thompson J R As>min«try of the face, J Am 
Dent A 30 18S9, 1943 


surgeon, orthodontist or prosthodontist The 
fact that a man is a surgeon, orthodontist or 
prosthodontist does not necessarily qualify 
him to participate in the management of these 
cases It is only when he has an understanding 
and an appreciation of the functional anatomy 
of the head and neck that he can fulfill his 
responsibilities to the patient f 

Thompson obviously has reference to the 
kinematic reconstruction of facial injuries 
The implication in his words is that the 
mere occlusion of the teeth and the mser 
tion of a bone graft is inadequate in the 
complete functional rehabilitation of such 
injured faces Unless the kinematic contents 
of the reconstruction, that is, proper mus 
cle balance and tension as well as conserva 
tion of the neurocirculatory integrity of the 
various parts is assured, the surgeon has 
not ‘ fulfilled his responsibilities This de 
mands specific knowledge and experience 

Since, according to Thompson, maloc 
elusion is not one of the causes of asym 
metry of the face, but rather one of its 
symptoms, then orthodontic treatment, 
though it may straighten the teeth will not 
straighten the face In other words, though 
esthetic or prosthetic restitution may have 
been accomplished, dynamic form never 
will be realized because nothing has been 
done about the kinematic content of the 
deformity Since symmetry is the balance 
of form, then form to that extent deter- 
mines quality of function This is only 
another example of the relationship of and 
the inseparability of form and function as 
well as the influence of the former upon 
the latter 

The application of this principle of the 
dependency of dynamic form upon adequate 
kmematic reconstruction and the depend 
enty of function upon form should be re- 
membered and applied m the repair of 
acodental injuries, particularly of the face 
and the hands Suti repair avoids subse- 
quent invalidism and the almost insur- 
mountable problems of late correction 

t/M 
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PLASTIC SbRGERA \\D 
CPvIMlNAUTY 

The meaning of the esthetic pnnapJe la 
surger) and its possible effect upon human 
behavior has been applied by the author in 
an e\penmental way over a period of 
iw eh e > ears on the inmates of a state pem 
lentiary Corrective surgical procedures 
have been done for congenital and acquired 
defects on the inmates with the view of 
determining the effect upon the emotional 


376 inmates the following conclusions 
seem, to be warra.nted (Chart 7) 

The psychologic results were the most 
outstanding feature and gain particularlj 
as concerns improvement m general be 
havior of the inmate long after operation 
also m the salutary influence this new in 
terest had on other inmates m the institu 
tion Finally there was a gratfymg re 
«;ponse from the families of the patients 
which completed a circle of factors all hav 


Chart 7 Data ik Connection \\ itm Ten Years of Pcastic Surcerv 
IN A Penal Institution 


Location 

CONCEMTAL 

VCQUIRED 

NuxibEr of 
Operations 

^rs 

27 

19 

73 

Eyel ds 

3 

9 

14 

Nose 

49 

109 

207 

Pace 

4 

34 

43 

Alouth Lips etc 

S 

14 

21 

Neck 

4 

11 

16 

Jaws Palate etc 

6 


14 

Chest Breasts 

2 


7 

Abdomen ("Minus Hernias) 

I 

2 

3 

Genital a 

3 



Skin (Minus Common Tumors) 

n 

m 

202 

Upper Extremity 

7 

12 

27 

Lower Extremity 

9 

17 

29 

Total 


42x 

663 

Grand Total — Defects 

S46 

663 

Nv-mber of Patients 

376 

663 


Statistical record of ten years of plastic surgery in a penal institution 


timbre and behavior of this type of indi 
vidual while m the institution and after 
release 

It IS well known to penologists that many 
individuals confined in penttentiaries feel 
that their incarceration is the result of cer 
tain bodily deformities, or defacements 1 
have heard it maintained by many such in 
males that had ii not been for a certain de 
feet or deformitj their situation in life 
would have been much different 

\flcr performing 663 operations on S46 
defects both congenital and acquired in 


ing a bearing on the behavior of the mdi 
vidual during incarceration The sum total 
of results has been more encouraging than 
was anticipated at the outset of the experi 
ment 

The sociologic results cannot for the 
present be stated m full except to say that 
only 2 6 per cent of the 376 patients oper 
ated upon were returned to the penal insti 
tution in a period of 10 years This is 
markedly below the usual 20 per cent or 
more as found m official statistics \ re 
check of ex inmates has elicited «ociaI 
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readjustments, where t]je latter had failed 
through other forms of therapeusis 
The following conclusions are set forth 
on the basis of the above work 

1 A physical defect or deformity though 
usually only a contributing factor to crime, 
can be a dominant cause 

2 The correction of bodily defects m 
adult inmates of a penal institution atrik 
mgly influences their conduct during in 
carceration This is in accord with the 
principles of modern mental hygiene 

3 The reniovsl of such defects makes the 
individual more confident of hss re entry 
into society 

4 The physical rehabilitation of an m 
mate not only establishes a psychological 
benefit to his person but has a salutory in 
fluence upon his associates and his family 

5 ^^he^e criminality has become an es 
tabhshed habit, m all other ways resistant to 
rehabilitation improvement m the appear 
ance of an adult incorrigible may change 
the standards o! his criminal practices upon 
release from that of a common thief to that 
of a specialist of higher order It is there 
fore felt that where bodily defects or gross 
features exist in the youthful delinquent, 
who all his young life is referred to as 

monkey face,” fish face dog ears, or 
hmpy, such defects should be corrected 
and their trigger value removed before the 
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